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The Editor is always s glad 10 receive for examination illustrated 
articles on subjects of timely interest. If the photogra 
sharp, the articles surrt, and the facts authentic, the cont hava 
will receive special attention. Accepied arucles will be paid for 
ut regular apace rates, — 


THE EXPOSITION AS AN EDUCATIONAL FORCE. 

A great modern World's Exposition, like that of St. 
Louis, is intended first and last as a condensed ex- 
hibit, in concrete form, of the accumulated knowledge 
and practical achievements of the civilized world. The 
endeavor is made to gather this material together in 
such orderly arrangement and within such practicable 
limits of $pace, that the individual may turn to any 
part of it; and secure the information which he is 
seeking, with as much certainty as when he takes 
down an encyclopedia from his library shelves. To 
attempt the collection and arrangement of such an 
encyclopedia is a stupendous task in itself, and the 
writer véntures to assert, after many weeks careful 
atudy of the St. Louie Fair, that never, considering 
the magnitude of the undertaking, has so much ma- 
terial been gathered in one place and classified on an 
orderly and carefully considered plan, with such sig- 
bal success as this. We have already spoken in terms 
ot. praise of the splendid architectural achievements 
of the Fair; and in the present connection, when deal- 
ing with its educational aspects, acknowledgment is 
due of the excellent manner in which the Director of 
Exhibits has brought to bear his experience in classi- 
fication, gained in other great exhibitions of this 
eharacter. 

To anyone whe watches critically the crowds that 
wander through the plazas and broad aisles of the exhi- 
bition palaces, what time they are not taking in the 
sights and sounds of that great highway of amuse 
ment, the “Pike,” it would seem, at first sight, that 
the great bulk of the World's Fair visiters are drawn 
hither by the mere desire for amusement; but on a 
more careful study of the multitudes, and after taking 
note of the general run of comment and conversation, 
the conviction grows that the majority of the Amer- 
ican people—there seem to be few foreigners at pres- 
ent within the Fair grounds—have come to St. Louis 
primarily to be instructed. The most positive proof of 
this is found in the crowded attendance at the var- 
fous exhibitions of highly technical and scientific ap- 
paratua and phenomena, that are given in several dif- 
ferent places throughout the grounds. Moreover, it is 
a Significant fact that it is the more difficult and in- 
tricate exhibits, those that require intelligent thought 
and consideration if they are to be understood, that 
seem to present the strongest attraction to the sight- 
seers. This is as it should be; and it may surely be 
taken as evidence that the main object for which the 
Fair has been conceived and carried out, namely, that 
of acting as a powerful! educational force, is being 
abundanily fulfilled. 

Undoubtedly these great expositions exercise upon 
the average citizen a broadening influence, which in a 
certain degree gives him a touch of that cosmopolitan 
breadth of view, which is commonly supposed to come 
only by actual travel This would not be possible 
were the Fair conceived upon a smaller scale, and its 
exhibits spread ‘out with a less lavish hand. A three- 
ring circus or a Wild West show may afford the 
untraveled citizen a glimpse of the outside world: 
but it takes a two-million dollar Philippine govern- 
ment exhibit, or the splendid gathering of distinct 
tribes under the Anthropological Department, to say 
nothing of the costly representation of foreign life and 
habits shown in private exhibitions—it takes the ag- 
gregate effect of all these to give to the visitor to a 
World's Pair that sense of having been actually in 
toueh with the great outside world which is being 
realized by millions of visitors to the present Expo- 
sition. 

The same broadening educational influence must be 
making itself strongly felt upon those who are making 
an earnest study of the carefully-arranged exhibits in 
the various exhibition palaces. There is a sense in 
which the inhabitants of a country so vast as our 
own, because of the lack of any means of direct com- 
parison of themselves and their surroundings with 
some outside standard, may grow to a certain self-suffi- 
ciency, for which @ study of the elaborate exhibits 
@f other nations, and a knowledge of how greatly they 
J + ee ee. 
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us in certain lines of achievement, will prove 
to be an admirable antidote. 

Furthermore, an aggregation of such fine arcnitec- 
tural and landscape effects as is presented at such 
an Exposition as this, must exert a lasting artistic im- 
pression, unconscious perhaps to the subject of it, but 
none the less real. It instills in the thousands and 
millions that throng the grounds new and lofty im- 
pressions of the grand and the beautiful. To many of 
the visitors these impressions wil! be capable of sub- 
sequent expression, and will no doubt show themselves 
in the improvement of public structures, in a more 
intelligent appreciation of what done in im 
proving the artistic effects of buildings whether for 
the home, the city, the state, or the This 
educative effect will make itself felt at city 
council where the inspection of competitive plans for 
municipal or other buildings come passed upon. 
We do not say that the World's Fair will make 
critic or a connoisseur cf every citizen that 
but it will most certainly carry forward that 
education, in and 
tecture, which owes its birth in this country 
the great Exposition held at Chicago eleven years ago 

——— —> e+ a — 
OSMON, A NEW COMBUSTIBLE FROM PEAT. 

A new form of combustible, known as “osmon,” 
been lately produced in Europe from peat. Of 
the 90 per cent water which the peat 
20 to 25 per cent is eliminated by an electric 
A direct current is through the 
the peat, contained in a suitable tank. Under the 
action of the current, the water collects at the nega- 
tive pole and flows out by openings in the side of the 
In carrying out the process, the inventors use 
from 10 to 12 kilowatt-hours per cubic yard of raw 
material. The process lasts about an hour and a half 
The electrically-treated peat is then dried in the or- 
dinary way and reduced to smal! pieces in a crusher 
It is delivered to the trade in the form of 
briquettes. The heating power of the new product is 
considerable. No trace of sulphur is found, and it does 
not smoke or leave much cinder. 
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M, CURIE’S EXPERIMENTS WITH RADIUM EMANATIONS. 
in a paper recently read before the Académie des 
Sciences, M. Curie brings out some of the physiologi- 
eal effects of radium. The emanation given off by 
radium causes the death of the smaller animals, when 
breathed by them. He used an apparatus in which the 
animal is placed in a confined space and is made to 
breathe air which is charged with the emanation. 
A large jar is filled to onethird with pumice-+stone 
soaked with potash. Above this is a support which 
confines the animal (a guinea-pig) in the upper part of 
the jar. Oxygen is introduced into the jar to keep 
up the animal's respiration, while the carbon dioxide 
which he gives off is absorbed by the potash. The 
radium emanation is sent into the jar by another 
tube at the beginning of the experiment. At the end 
of a certain time, varying from one hour to several 
hours, the respiration of the animal becomes short 
and abrupt; he rolls himself up in a ball with his hair 
standing on end. Then he falls into a profound torpor 
and his body becomes cold. Before the animal finally 
succumbs, his respiration has fallen as low as six per 
minute. The effects of ozone are eliminated in this 
case, as it is transformed to oxygen by the potash. 

An examination of the animal showed an intense 
pulmonary congestion. The composition of the blood 
was modified, especially as regards the white cor- 
puscles, and their number is diminished. The tissues 
of the animal are fourd to be radio-active. When 
the body of the guinea-pig is placed on a photographic 
plate wrapped in black paper, it gives an image in 
which the hairs are very clearly defined. All the dif- 
ferent tissues have a photographic action. The hair 
shows the greatest effect, and the skin but little. The 
heart, liver, and brain this property, and 
especially the lungs. This action may be due to two 
causes, according to M. Curie; either the incuced 
radio-activity of the tissues or the presence of the 
emanation dissolved in the humors of the body. In 
the above experiments he shows that radium has a 
toxic action not only when applied to the exterior of 
the body, as he already observed, but when it is in- 
troduced into the interior of the body by respiration. 

> -2- 2 ____—— 
TROPICAL SPECIALTIES FOR PORTO RICO. 

Tropical Porto Rico is to be revolutionized. Ameri- 
can influences there may not always have been for the 
best, but the process of adaptation is steadily progress- 
ing. When this is completed there will be a new fu- 
ture for Porto Rico. The prosperity of the island must 
always rest in its agriculture; but this must be brought 
up to date, and made to yield its quota of the world’s 
goods that are in special demand. 

Under the scientific directions of the Department of 
Agriculture it is proposed to make Porto Rico an isl- 
and of specialties—specialties in tropical commercial 
fruits. Sugar, tobacco, and a few other staple pro- 
ducts will not be abandoned; but the island’s salva- 
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tion appears to lie in other directions. 
variety of industries—more materials out of which to 


It needs more 


weave a solid, substantial prosperity. 

The soil, climate, and other conditions are all there, 
and even the products, in some instances, but there haye 
been lacking the brains and the ability to adapt hature 
to the demands of the day. For some time now gov- 
ernment experts have been studying the botany of the 
island, and incidentally experimenting with some of 
the native and imported plants of commercial value, 
The opening of the new prosperity of Porto Rico wij] 
begin with the cultivation of these plants according 
to the most scientific methods. Many of them 
are indigenous to the island, but either through lack of 


recent 


proper culture, or ignorance of their commercial value, 
they have been of little real use to the natives. Otherg 
are to be imported from the Orient and transplanted 
to the island for cultivation. They are eminently 
adapted to the soil and climate of Porto Rico, and 
hence there is little doubt, in the minds of the scien. 
tists having the matter in charge, about their success, 

One of plants to be transplanted from 
southern British India is the litchi treg 
(Litchi chinensis), which is eminently adapted to a 
climate and soil such as furnished in Porto Rico, 
Specimens of these trees have been brought to this 
country and experimented with in the Washington 
greenhouses, and plantations of them are expected to 
be planted in Porto Rico by the government experts 
within the next year. A litchi orchard once started 
should prove a source of income for the owner fora 
lifetime. The fresh fruit has a delicious flavor, and 
dried the fruits resemble raisins in appearance, 
A few of dried fruits are imported from the 
Orient every year, and they sell as high as fifty cents 
a quart. In the Far East, however, they are eaten 
chiefly in their fresh, acid condition. Enormous quan- 
tities are consumed, and they are considered by natives 
visiting foreigners in southern China, British 
and the Malay Peninsula as most excellent 
fruits. The cultivation of plantations of these fruit 
trees in Porto Rico should open a market here for 
their products, and in a short time the industry should 
prove a most paying and satisfying one. 

The sapodilla tree is one that visitors to Florida see 
at times, but it has never been raised on a commercial 
scale in that State. The sapodillas are fruits that are 
greatly enjoyed in tropical countries, and there {sa 
growing demand for them in our northern markets a 
they are better appreciated. The question of raising 
these in Porto Rico on a large commercial scale is not 
a doubtful or visionary one. It is believed that therets 
a great future for the trees when they are raised in 
sufficient quantities to make it worth while to introduce 
the fruits in our cities. These fruits could be brought 
by steamers direct to this country, and if properly 
refrigerated in transportation they would offer a tempt 
ing fruit to the millions of consumers in the United 
States. In Porto Rico there is no frost to endanger the 
life and production of the trees, and a plantation 
should continue to produce for upward of twenty years. 
When too old to yield a good crop, the trees furnish 
a most excellent and costly, close-grained wood that 
sells for nearly as much as the cost of starting and 
cultivating the grove for the first few years. 

The tree which produces the cashew nut of com 
merce is a tropical growth that can be raised in Porto 
Rico on a large scale, and it is estimated that planta- 
tions of this tree alone should add many millions of 
dollars to the island’s income within the next half 
century if its cultivation is wisely and ‘faithfully 
attended to. The cashew nut is of superior flavor, and 
of great value in candy making. Its flavor is delicious, 
and the oil expressed from it is considered for many 
purposes superior to almond oil. The few cashew nuts 
brought from the West Indies to this country are 
readily absorbed, but their imports have been so small, 
and the prices so high, that they have never received 
the popular attention they deserve 

From the juice of the cashew tree many commercial 
products are made, such as mucilage, chewing gum, 
and various lotions and anesthetics. The use of the 
products of the tree is so varied that it would require 
a good dea! of descriptive text to explain them. The 
wood of the trees is excellent for commercial purposes, 
and has a close, compact, unyielding grain. Planta 
tions of these trees should represent an agricultural 
specialty proof against nearly every kind of local dit 
aster, except possibly hurricanes. 

A tree known as Cedrela odorata, but commonly 
spoken of in tropical countries where it grows 8 
ylang-ylang, thrives wonderfully well in Porto Rico. 
It is known in that island as the West Indian cedar, 
and its wood is more compact and beautiful than the 
best Central American mahogany. From different 
parts of Porto Rico this tree has been foolishly cut 
down and wastefully used for cabinet work and hous® ~ 
building. The flowers of this tree are beautiful and © 
fragrant. From them is extracted a comm : 
product almost equal to the famous attar of roseh 
This attar of ylang-ylang is what makes the @ 
most valuable. It sells as high as five dollars 
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pound. Ylang-ylang oil has been held almost as an 
exclusive monopoly by France and Germany; but a 
steady cultivation of the trees in Porto Rico should 
jead to a change. The oil is extracted by simple pro- 
cesses, and without the use of chemicals, and from 
seventy-five pounds of the flowers a pound of oil is 
usually produced. In Europe the oil of ylang-ylang 
ig used as the basic essence of the best perfumes as 
much as the famous attar of roses. 
Grorce E. WALSH. 


THE INFLUENCE OF MILKING UPON THE QUANTITY 
AND QUALITY OF MILK. 


M. Lepoutre, agricultural engineer and assistant to 
M. Roquet, professor of zootechny and animal physio- 
logy at the Agricultural Institute of Belgium, has just 
made a series of interesting and careful experiments 
at the laboratory of zootechny and hygiene of the said 
institute for the purpose of determining the influence 
exerted by milking upon the quantity of milk, upon 
its composition, and particulary upon the proportion 





of its fatty materials. 

Although our knowledge as to the influence exerted 
by the nervous system upon the physiological tissues 
is very meager, the experimenter started from the 
innervation (nervous stimulation) of the glands in 
general (to the greater or less excitation of which 
corresponds a more or less abundant secretion), in 
order to try to bring about an artificial excitation of 
the mammary innervation for the purpose of improv- 
ing the lacteal secretion. 

Broadly considered, the operation of milking is a 
rational massage that has the effect of drawing from 
the udder a quantity of milk much greater than that 
which is contained at the outset. It is admitted that 
the udder of a good cow may, before the operation, 
contain 3 quarts of milk already formed, while, if 
the animal is well treated, the udder may yield from 
10 to 15 parts. It follows, besides, from the experi- 
ments of M. Lepoutre, that milking exerts a great 
influence upon the proportion of the fatty materials 
contained in the fluid. This influence is due, accord- 
ing to the experimenter, to the peripheric excitation 
of the nerves of secretion, which in their turn, by 
reflex action, bring about a greater excitation of the 
glandular cells. If we consider the general case of 
milking from two teats at once, as usual, we find that 
the effect produced is not the same during the entire 
period of the milking. The milk extracted from the 
first two teats is generally richer in fat than that 
of the two milked in the last place, and this richness 
will be greater if we simultaneously milk the two 
teats of one side, than if we simultaneously milk one 
teat of one side and one of the other, and then the 
two remaining ones—-in other words, if we do the milk- 
ing diagonally instead of laterally. The .phenomenon 
is singular, if not obscure. It seems, however, explain- 
able by the fact that in diagonal milking the excitation 
extends to all of the nerves of the gland, while in lat- 
eral milking it extends only to the side on which the 
operation is performed, and is consequently stronger. 
At all events, the influence of milking upon the propor- 
tion of fat is shown by the following experiment of M. 
Lepoutre. The same cow was milked several times 
and simultaneously by two different persons, who at 
each operation changed sides. The milk of each side 
was collected separately. One of the persons per- 
formed the operation by exerting a simple alternating 
pressure upon the teat, while the other performed a 
downward massage at the same time. The milk col- 
lected by the latter person was always markedly richer 
in fatty matter than that collected by the former. 
The difference was considerable, since in the first case 
there was 55 per cent of the total yield, and in the 
second 45 per cent. The method of milking has there- 
fore a great influence upon the quality of the milk, 
and this influence is not explainable unless we grant 
that it bears some relation to the excitation produced. 

On the other hand, the milk obtained at the be- 
ginning of the operation is not so rich as that ob- 
tained at the end. Up to the present, this fact has been 
explained by the statement that a prolonged operation 
ends by detaching from the lactiferous vessels the 
particles of butter adhering to the walls. M. Lepoutre 
is not of this opinion, and remarks that the operation 
is performed more vigorously at the end than at the 
beginning. The excitation must therefore be stronger, 
and the reflex action be greater upon the mammalary 
tissues, thus causing a lactiferous secretion richer in fat. 

The experiments of Prof. Roquet’s assistant tend to 
condemn al! milking machines, especially those based 
Upon the use of a centrifugal pump. Up to the pres- 
ent it has been thought that the superiority of hand 
milking is shown only by the quantity of milk ob- 
tained; but how it is necessary to add the superiority 
from the Viewpoint of richness in fatty matters. 
Although these facts would show machines to be 
Useless which, it was thought, would some day 
solve the problem of mechanical milking, it is prob- 
able that more highly improved ones will eventu- 
ally take their place. The principles upon which these 
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new apparatus will be based will be those of the me- 
chanical and intensive production of nervous excita- 
tion at present effected, unconsciously as it were, by 
manual treatment. It is not unlikely even, and it is 
the logical consequence of what has just been said, 
that the milking machine of the future, based upon 
such principles, will be able to perform the operation 
of milking better and obtain a greater quantity of 
milk, richer in fatty matters, in a more uniform and 
more scientific manner. 


PHOSPHORESCENT CRYSTALLIZATION OF ARSENIOUS 
ACID. 
BY A. C, MAURY, 

In the crystallization of arsenious acid there is fre- 
quently displayed one of the most beautiful and inter- 
esting phenomena of physics, the emission of light by 
a crystal at the moment of its formation. The experi- 
ment is one of the most impressive in laboratory or 
lecture room, yet it is rarely attempted, owing to un- 
certainty of success. It was accordingly proposed in 
a previous article of the Scienriric AMERICAN, enti- 
tled “Light in Crystals,” that a brief description 
should be given of the writer's method of preparing 
the phosphorescent solution. 

Fresh samples of arsenious acid were dissolved in 
hydrochloric acid, the lumps being first ground to 
powder, and then boiled with the hydrochloric acid 
in a test-tube or small flask. Success is dependent 
mainly on the solution’s being of the right strength, 
and the best results are obtained when 3.81 
grammes of arsenious acid are dissolved in 4 cubic 
centimeters of hydrochloric acid at 18 per cent to 18.5 
per cent. The liquid must be boiled till clear and free 
from undissolved material, but solution should be ef- 
fected as rapidly as possible, since long boiling alters 
the strength of the hydrochloric acid. The most high- 
ly phosphorescent solutions are those made in five 
minutes. This point is found to be of less import- 
ance when a return-flow condenser is used, though 
even then solutions made rapidly are the most sue- 
cessful. The condenser is convenient, but the open 
tube or flask serves equally well, if the exact amount 
of arsenious acid is placed in it and quickly dissolved. 
A favorable condition is indicated by the bubbles’ 
breaking tardily, as though the fluid were slightly 
viscous. A drop taken out on a glass rod and piaced 
on a cold glass surface should at once form a white 
ring round the edge, and in a few seconds should turn 
all to white crystals. If the whole drop turns in- 
stantly to a white mass, the solution is too highly su- 
persaturated, and the crystals will be thrown down 
before cooling and without apparent phosphorescence, 

When ready, the solution is placed in a hot sand 
bath, and set aside in a perfectly dark closet, where 
it may cool slowly without being jarred by passing 
footsteps. 

When still warm but no longer hot, it begins to show 
occasional sparks, which resemble the soft flashes 
of the phosphorescent light seen sometimes in the 
wake of a vessel on summer evenings. Frequently 
two or three crystals form at once, and their light 
is then prettily reflected against the glass. When 
the flask is shaken hard the illumination is very 
beautiful, resembling a fine display of the light at 
sea. The phosphorescence is visible on repeated shak- 
ing, the solution being allowed intervals of rest; or if 
the flask be left undisturbed, the tiny crystais form 
spontaneously, and sparks continue until or even after 
the liquid is quite cold. Crystals which dry on the 
sides of the flask are phosphorescent when scratched 
with a glass rod. 

The slight sound said by some observers to be emit- 
ted by the crystals in forming has not been noticed. 

Bandrowski in his experiments (American Journal 
of Science, January, 1896, p. 51) found the most favor- 
able streneth of the hydrochloric acid to be 16.5 per 





cent to 18 per cent, wi 
that given above. In the expr 

writer, solutions at 18 per cent and 18.6 per cent were 
alone successful; those at 17.4 per cent, 19 per cent, 
and 19.7 per cent showed only a few faint sparks on 
hard shaking. 

The difference in Bandrowski’s results is doubtless 
due to the fact that with the lower percentage of hy- 
drochloric acid he used a smaller amount of arsenious 
acid, viz., 15 grammes in 150 cubic centimeters of the 
dilute acid, for altering the strength of the hydro- 
chlorie acid alters the solubility of the arsenious acid; 
and as phosphorescence in all probability depends on 
the readiness of the crystals to separate from the 
fluid, it is likely that various corresponding propor- 
tions may meet the required conditions. 

It is likewise owing to alteration in solubility that 
long boiling impairs the liquid. Loss by boiling alters 
the strength of the hydrochloric acid, and increases 
the solubility of the arsenious acid. Thus when the 
return-flow condenser is used, it is not found pos- 
sible to dissolve more than 4 grammes of arsenious 
acid in 4 cubic centimeters of hydrochloric acid at 18 
to 18.5 per cent; but when the liquid is allowed to 
boil away in the open tube while being kept replen- 
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ished with fresh hydrocliloric acid, as much as 6 
grammes of arsenious acid are dissolved, In the 
latter case nearly half the liquid boils away and must 
be renewed. That boiling had no immediate effect 
on phosphorescence is shown by the fact that the first 
successful experiment is made by boiling a solution 
of unknown strength for a number of hours, when a 
beautiful display is seen. 

In the above experiments the transparent or vit- 
reous form of arsenious acid was used, some very fine 
samples from their laboratories in Germany having 
been kindly presented to the writer by Messrs. Merck 
& Co. It will be remembered that arsenious acid as- 
sumes this form when it has been freshly sublimed 
at a high temperature, after which it passes slowly 
into the white, opaque, crystalline form, in which it 
is commonly found. Becquerel, in La Lumiére, stated 
that the transparent form alone gives phosphorescent 
crystals; but Bandrowski later found both varieties 
to be phosphorescent. Trials were made in the pres- 
ent experiments, selecting the opaque portions of the 
specimens, and phosphorescence was obtained, though 
the transparent portions gave perhaps the finer re- 
sults. The fact that both kinds phosphoresce {fs of in- 
terest, because the theory was formerly advanced that 
phosphorescence is due to the change from the trans- 
parent form, which is amorphous, to the opaque, 
which is crystalline. The explanation must therefore 
be sought elsewhere, in connection with similar phe- 
nomena shown in other cases of simple crystalliza- 
tion. 

ee LE SF 
SCIENCE NOTES. 

The Carnegie Institution at Washington has re- 
ceived from Prof. Pumpelly a preliminary report of 
the investigations which he is making under the aus- 
pices of the Institution on the ancient site of Anau, 
near Aschabad, in Russian Turkestan. He reports 
sratifying success, the expedition having explored over 
136 feet of successive culture strata, containing at 
least four almost uninterrupted culture’ stages, ex- 
tending apparently for thousands of years through the 
neolithic and bronze into the beginning of the fron 
age, and having correlated the stages of culture with 
important events in the physiographic history and 
with the introduction of irrigation.—N. Y. Evening 
Post. 

A series of interesting experiments with a new war 
kite for utilization with a newly-discovered system 
of wireless telegraphy were recently cavried out with 
great secrecy before Kaiser Wilhelm. The inventor 
is a German-American professor, at present residing at 
Havre. The operations were carried out about a mile 
from the shore. No spectators whatever, beyond 
the naval officials and the Emperor and his suite, 
were allowed to witness the experiments. Seven kites 
were flown on copper wires to a height of from 10,000 
to 12,000 feet. The experiments were partly made 
from the Kaiser's dispatch boat “Sleipner,” traveling 
at the rate of thirty knots an hour, and several lan- 
guages were employed. The feature of the invention 
is the possibility of transmission over the greatest 
distances without affecting any other wireless tele- 
graphy station. The form of the kites used is that 
of two cubes side by side, similar to the Cody box 
kites. 


From the bark of trees and shrubs the Japanese 
make scores of papers, which are far ahead of ours. 
The walls of the Japanese houses are wooden frames 
covered with thin paper, which keeps out the wind 
but lets in the light, and when one compares these 
paper-walled “doll houses” with the gloomy bamboo 
cabins of the inhabitants of the island of Java or the 
small-windowed huts of our forefathers, one realizes 
that, without glass and in a rainy climate, these inge- 
nious people have solved in a remarkable way the prob- 
lem of lighting their dwellings and, at least in a meas- 
Their oiled papers are 
astonishingly cheap and durable, As a cover for his 
Joad of tea when a rainstorm overtakes him, the Jap- 
anese farmer spreads over it a tough, pliable cover of 
oiled paper, which is almost as impervious as tarpau- 
lin and as light as gossamer. He has doubtless car- 
ried this cover for years, neatly packed away some- 
where about his cart. The “rikisha” coolies in the 
large cities wear rain mantles of this oiled paper, 
which cost less than 18 cents and last for a year or 
more with constant use. An oiled tissue paper, which 
is as tough as writing paper, can be had at the sta- 
tioner’s for wrapping up delicate articles. Grain and 
meal sacks are almost always made of bark paper in 
Japan, for it is not easily penetrated by weevils and 
other insects. But perhaps the most remarkable of al! 
the papers which find a common use in the Japanese 
household are the leather papers of which the tobacco 
pouches and pipe cases are made. They are almost as 
tough as French kid, so translucent that one can nearly 
see through them, and as pliable and soft as calfskin. 
The material of which they are made is as thick as 
cardboard, but as flexible as kid.—David G. Fairchild 
in the National Geographic Magazine. 


re, of keeping out the cold. 
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THE LOCOMOTIVE-TESTING PLANT AT THE WORLD'S 
FAIR. 
BY THE #T LOUIS CORRESPONDENT OF THE SCIEN TIPU AMERICAR. 
Perhaps the exhibit which is attracting more atten- 
tion than any other in the Transportation Building 
is the elaborate locomotive-testing plant, which is 
under operation by the Pennsylvania Railroad. It is 
a remarkably complete installation, and the tests are 
being carried out upon a scale and with a detail which 
has never been at 
tempted before 
Locomotive engin 
eers, and indeed 
the whole world 
of steam engineer Q 
ing, are following 
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water under pressure can be circulated through the 
chambers between the copper plates and the housing; 
and a system of piping by which oil is circulated so 
as to insure perfect lubrication of the copper plates 
which are next to the revolvable cast-iron disk. The 
oil for lubrication between the revolving surfaces en 
ters near the hub of the disks, is carried by centri 
fugal force along the radial grooves in their sides, and 
out to their peripheries. 
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mometer the oscillating motion of the ends of certajp 
levers in the dynamometer is transformed into rotary 
motion, and kept in constant tension by clamping de 
vices. This is done by means of steel belts which ara 
wrapped around a drum. This drum is mounted on a 
tube guided in ball bearings, and inside of it is a roq 
the upper part of which is securely fastened to the 
tube, the lower end being firmly attached to the frame 
of the machine. When the belt is rotated, the rod ip. 
side of the tube ig 
in torsion, and this 
resistance is con- 
stant for the same 
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these experiments 
very closely; for it 
is realized that 
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main the standard 
reference upon this 
subject for many 
years to come. 

We present the general arrangement of the plant in 
the accompanying photograph. The locomotive under 
test is carried on supporting wheels, whose axles are 
extended laterally to receive the absorption or fric 
tiop brakes. The locomotive is run at the desired 
speed, causing the supporting wheels which are be 
neath the floor to revolve, and the latter are retarded 
by the brakes to any extent desired. The work actually 
done by the locomotive consists in overcoming this 
frictional resistance, and the resulting force exerted 
at the drawbar is measured by a traction dyna 
mometer 

There are two sets of supporting wheels, one con 
sisting of three pairs, 7 
under passenger types of locomotives having large 


2 inches in diameter, for use 


driving wheels, and one set of five pairs, 50 inches in 
diameter, to be used under locomotives with smaller 
wheels and designed for freight service. On the ends 
of each supporting shaft of the carrying wheels are the 
absorption brakes, which form the resistance that the 
locomotive must overcome, in order to exert its trac 
tive effort at the drawbar. This brake consists of a 
smooth, revolvabie, grooved cast-iron disk keyed to 





the shaft which transmits the power to be absorbed; 
a non-revolvable housing with bearings upon the hub 
of the revolvable disk; a pair of copper plates fas- 
tened to the housing, one face of each copper plate 
being close and parallel to the sides of the revolvable 
disk, the other face of each plate having back of it a 
chamber in the housing; a system of piping by which 


A: 













ends of which are 
finished to a circle 
having its center 
at the center of 
the tube. The 
angular motion at 





the end of one arm 
imparts _ straight- 
line motion to a 
carriage which is 
zuided bya 
grooved track, and 
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When the brakes are in use, water under pressure 
flows through the chambers in the housings, pressing 
the copper plates against the sides of the revolving 
disks and causing resistance to their rotation. The 
pressure of the water is regulated by valves controlling 
both the inlet and outlet independently. To keep the 
speed of the locomotive constant there is a by-pass 
around the main valve controlling the supply of water 
for all the brakes, and in this by-pass is an automatic 
valve controlled by the speed of the locomotive. If the 
speed increases beyond the desired number of revolu 
tions per minute, the by-pass vaive opens, so as to in 
crease the pressure on the brakes, and if, on the other 
hand, the speed of the locomotive falls below that de 
sired, the automatic valve closes and decreases the 
pressure on the brakes 

A traveling electric crane of ten tons capacity, with 
a span of 43 feet, serves the entire space occupied by 
the testing plant; it is used for handling the support 
ing wheels, axles, etc., and for handling all the coal 
and heavy material used during the tests 

The water is weighed in two tanks, filled alternately, 
and run from these into a third tank, from which it is 


carries the record- 
ing pen. The op 
posite arm ig 
coupled by steel belts to a rotary oil dash-pot, te 
reduce violent oscillations of the recording pen. The 
principal resistances in the dynamometer are flat 
springs, placed under the second levers and deflected 
by the motion of these levers. There are three sets 
of these springs, varying in resistance, so that a travel 
of eight inches of the recording pen corresponds toa 
drawbar pull of either 80,000, 40,000, or 16,000 pounds, 
as may be desired. The drawbar pull is traced upon 
a strip of paper 18 inches wide, which is clearly seen 
in the illustration, the paper being made to trave 
at a known rate of speed for each mile run by the loco 
motive; and this will form the permanent record of 
the draw pull in each test. > 

The instruments necessary to get full information 
for the tests consist, in addition to the dynamom 
eter, of steam engine indicators, steam pressure gages, 
draft gages for smoke box, fire box, and ash pan, ther 
mometers for temperatures in the smoke box, calori- 
meters for getting the quality of steam, a revolution 
counter, and a tachometer for showing the speed in 
revolutions per minute. 

The plant is in charge of a Director of Tests, and 
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taken by piping to the injectors. The traction dyna- 
mometer is of the lever type, and is constructed on the 
“Emery” principle, in which flexible steel plates take 
the place of knife edges as used in ordinary scales. 
The drawbar is provided with a ball joint, to allow 
for any side motion of the locomotive, or motion of the 
locomotive on its springs. Near the base of the dyna- 





under him are an assistant and a foreman and & 
large staff of trained observers who take note of the 
coal and water used and who take indicator cara® = 
temperatures and readings from all the inst : 
of the testing plant. 

As the data is secured it is promptly bul 
and the computations worked up by a large By: 
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a total force of twenty-five men being 
constantly employed 
—__ 2 2 ee ___—_— 
COUNTERWEIGHTED CABLE TRAMWAY. 
BY JOIUN PLUMMER. 

During the work of extending one 
of the Sydney suburban cable tramway 
jines to the shores of the harbor, con- 
siderable difficulties were encountered 
in consequence of a rapid drop of level 
near the terminal point, and several 
schemes were proposed, that had to be 
abandoned on account of the costly re- 
sumptions which would have to be ef- 
fected in order to carry them out, the 
jand on either side of the thoroughfare 
being covered with buildings. The idea 
of adopting a subterranean counter- 
weight was suggested, and, after some 
consideration, a scheme was devised 
and worked out by the officers of the 
state department of public works. The 
scheme presents some features new in 
Australia. The extension was an ex- 
tremely being only nine 


chains in length, but the grade was 1 


short one, 


in 8.48. The permanent way on the street surface is 
constructed of 85-pound grooved rails, tied to a center 
slot over a tube of concrete similar to cable tramway 
constructions Upon this track the cars run, being 
preceded by a buffer trolley, which has a gripper at 
tached to a steel-wire rope, fixed at one end to a small 
counter-weight trolley, which is weighted to ten tons 
This travels on rails laid on a 2-foot 6-inch gage in a 
subway parallel to the tramway track on the surface 
The wire rope is led round a 6-foot horizontal sheave, 
at a point near where the drop in the level commences, 
from the cable tube to the subway, at the terminal 
end of which a hydraulic buffer, with a cylinder 10 
inches in diameter, 3-foot 6-inch stroke, is fixed, pro- 
vided with weights to draw out the buffer-rod after 
being compressed by the impact from the weighted 
trolley. The track is bonded and the overhead wire 
construction is carried out in the usual manner. The 
whole arrangement has proved in every way satis- 
factory in the working, not a single mishap having 
been reported 
—————___-_->-+9-+_ -—_______- 
AWNOVEL WAVE METER FOR WIRELESS TELEGRAPHY. 
BY OUR BERLIN CORRESPONDENT 

On account of the forthcoming international regu- 
lation of space telegraphy, the question of a suitable 
apparatus for measuring the wave length of the send- 
ing apparatus is 
assuming the high 
est importance 
The writer, a short 
time ago, had the 
good fortune of 
inspecting in the 
laboratory of Prof 
Slaby, of the Char 
lottenburg Techni 
cal High School, 
the “multiplier 
rod” designed by 
this well-known 
experimenter for 
the above purpose. 
The principle 
underlying the ap- 
paratus, as ac 
knowledged by 
Prof. Slaby, has 
been found inde- 
pendently of him- 
Self both by Nicola 
Tesla and Dr. 


Oudin, a French 
physician. While 
testing a linear 
Vibrating system 
Senerating quart- 
es of ai wavé 


length of one 
meter, which were 
received by a re 
tangular loop re- 
ceiver (Fig. 1), 
Prof. Slaby obtain 
ed the same ten- 
sion curves both 
forA BCand AB 
D, comprising 
hodes located in B 
and E£ and crests 
at A on one hand 
and © and DPD on 
the other, the ten- 
Sion in the two 
latter points being 

tely identi- 
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cal and of the same phase. Now, a phase difference 
amounting to 180 deg. (the tension remaining the 
same) was obtained between D and C by connecting D 
to a wire D F, two meters in length, so as to allow 
of half a wave being produced therein, which resulted 
in the tension between 
F and C increasing to 
values nearly twice as 
great as those previous- 
ly obtained in C and D. - 
Further increases were 
noted as Prof. Slaby, 
in order to give the ad- 
ditional wire a more 
convenient form, wound CID 
up the same in a coil; P 
whenever to the ten- 
sion maximum of an 
oscillating circuit, a 
wire A/2 in length 
was connected, the ter- 
minal tension could be raised to multiple values in the 
case of the additional wire forming a coil, This is 
why such coils, tuned for the wave length of the sys- 
tem, were termed “tension multiplier.” The experi- 
menter aiso found that the increase in the terminal 
tension was attended by a distortion of the wave, pre- 


PRINCIPLE OF THE WAVE 
METER DIAGRAMMATIC- 
ALLY SHOWN. 





The Buffer Trolley descending. 
AUSTRALIAN COUNTERWEIGHTED TRAMWAY. 


viously quite regular, so that the be 
ginning ot the coil would form neither 
a perfect tension node nor a current 
node. 

Prof. Slaby gives a rather simple 
theoretical explanation of this phenom- 
enon, showing that any earthed wire 
systems, receiving an electric impulse 
of a certain frequency, will vibrate 
in resonance in case what he terms 
their vibration capacity (the product C 
L of the electrostatic capacity by the 
self-induction) is the same, so that the 


equation 7 = 22 ,/ U L is satisfied, 
Now, the electrostatic capacity may be 
varied somewhat, without the above 
equation ceasing to be satisfied; the 
energy of the oscillating system, how- 
ever, which depends on the electro- 
static capacity, will be altered in pro- 
portion. it is shown that a system of 
n parallel wires, placed at mutual dis- 
tances as high as possible, will have a 
self-induction as small and an electro- 
static capacity, and accordingly vibra- 
tion energy,’as high as possible. Such 
oscillating systems are therefore most suitable for 
transmitting electromagnetic energy tor space tele- 
graph purposes; the surface tension at the ends of 
the wire cannot in fact increase beyond admissible 
limits, so as to produce a radiation of electric masses 
(electrons), which would mean a noticeable loss of 
energy. 

Now, the reverse would be true in the case of a vis- 
ible mark being required in the circuit to indicate 
whether the dimensions of the latter correspond to 
the maximum energy input, that is, whether the cir- 
cuit is tuned for the frequehcy of the oscillation trans- 
mitted to the same. As in the latter case a radiation 
of electrons as strong as possible should be aimed at, 
the vibration capacity should be chosen so as to insure 
a surface tension as high as possible by combining a 
minimum electrostatic capacity with a maximum mag- 
netic capacity or self-induction. This is obtained by 
designing the vibrating conductor as a coil. Prof. 
Slaby shows by simple theoretical considerations that 
the electron radiation of such multipliers is in the 
first place dependent om the pitch of the coil. Wires 
of a diameter as smal! as possible, coated within an in- 
sulating material as thin as possible, should therefore 
be used in this connection YXopper wires 0.1 milli- 
meter in thickness, comprising a single silk winding or 
¢ise an extremely thin insulating coating of cellulose 
acetate, gave quite 
satisfactory re- 
sults. This copper 
wire was wound 
on glass tubes and 
on ebonite and oak 


rods of different 
diameters, and the 
resonance length 


of the rods, in the 
case of a unipolar 
earthing, ascertain- 
ed for a_ given 
wavelength. Slaby 
gives an approxi- 
mate relation be- 
tween the capacity, 
self-induction, and 
own vibration of a 
coil, from which 
the wave length 
may be calculated 
with an accuracy 
of some tenths of 
one per cent, 

Now, in regard 
to the question as 
to how the vibra- 
tion energy from 
the circuit tested 
may be transmit- 
ted to the multi- 
plier rod, so as to 
have the iatter 
still vibrate in a 
quarter of a wave 
length, a direct 
connection would 
result in the wave 
undergoing a dis- 
tortion (see 
above), the con- 
necting point not 
being anode. This 
drawback was 
first obviated by 
establishing a 
monopolar connec- 
tion between two 
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identical multiplier rods, and causing them to vibrate 


in one-half of a wave length, so as to give rise to the 
spontaneous fermation of a node in the connecting 
wire. ‘Such instruments “tuning fork” multi- 
pliers) comprising two parallel coils placed beside one 
another in a box and adjusted by a slide contact bridge 
(short-circuiting the lower winding, until the upper 
end began sparking, the rectilinear connecting wire 
absorbing the vibrations magnetically) gave quite sat- 
‘isfactory Now, continuing his experiments, 
Prof. Slaby observed that the whole room was strongly 
jonized as soon as an oscillating circuit was set work- 
ing. A monopolar earthing was readily made in his 
laboratory, the floor of which is laid throughout with 
zinc plates, thus constituting an artificial earth of 
sufficient capacity (9,000 centimeters); the capacity 
of the human body, being about 100 centimeters, prov- 
ed perfectly sufficient to impart to the multiplier the 
potential zero when touching its end. When keeping 
in the left hand a multiplier rod provided at one end 
with a metallic ring touching the latter, and carrying 
the thumb and index of the right hand alongside the 
rod, the free end of the latter would begin sparking 
as the index reached the resonance position, the more 
strongly as this end was turned toward the oscillating 
circuit; a more accurate adjustment may 
by carrying over the multiplier rod a short 
rod, grounded by means of a wire which was 
to a metailic plate lying on the ground. The 
resulta were obtained by causing the violent radiation 
from the sparks to act on fluorescent When 
placing crystals of barium platino-cyanide in the end 
of the rod, an extraordinary intensity of the luminous 
effect was noted, so as to obiain a light-¢ 
noticeable even in direct sunlight When 
ing gold leaf with small! leaves covered with the above 
crystals, a bright green luminous torch was noted, 
as an evidence of the multiplier rod being tuned 

In order to ascertain the accuracy warranied by 
the multiplier rod in this definite form, the 
caused the same wave iength to be measured by 
different observers at different times, which difference 
in the case of a single adjustment 
upward of 1 per cent, being in most 


(termed 


results. 


be obtained 
metallic 
fixed 


best 


bodies 


rreen 
intermix- 


spot, 


inventor 
two 
seldom 


was very 


cases below 0.4 


per cent and 0.7 per cent, whereas in the case of a 
tenfold adjustment the average value of any two ob 
servers never differed by more than 2.5 per cent 
When considering that the determination of wave 
length according to previous methods required a whole 
series of observations, extending at least over half a 
day, the multiplying rod, allowing of the tuning of 


wireless telegraphy stations being checked almost in 
stantaneously and in a way as possible, 
may be said to embody a most valuable advance, likely 
to materially further the development of wireless tele- 
graphy. 


accurate as 


+> 
la il 


Clay-Working Industries of the United States. 
A chart showing in tabular form the quantity and 
vaiue of the clay products of the United States in 
1902 as distributed throughout the several States was 
published by the United States Geological Survey 
late in 1903. That is now supplemented by the publi- 
cation of a report entitled “Statistics of the Clay-Work 





ing industries in the United States in 1902." The 
author of both chart and report is Mr. Jefferson Mid- 


dleton, who did the work under the supervision of Dr 
David T. Day, chief of the Division of Mining and Min- 
eral Resources 


The year 1902 was one of prosperity in the clay 
working industries, the product reported increasing 
from $110,211,587 in 1901 to $122,169,531 in 1902, a 


gain of $11,957,944, or 10.85 per cent. It is significant, 
however, that the firms reporting in 1902 numbered 
but 6,045, as against 6,421 in 1901, the figures showing 
a decrease of 376, or 5.86 per cent. This decrease can 
be accounted for only by the fact that many indi- 
vidual firms have combined and reported as one plant, 
as no plants of importance that reporied in 1901, ex- 
cept one in Texas, are delinquent in 1902. This is 
further shown by the fact that the average value of 
the output per plant increased from $17,164 in 1901 
to $20,210 in 1902. A remarkable advance in the cost 
of labor and of building matcrials began in 1900, and 
although it does not seem to have had a serious effect 
on the clay-working industries during 1902, it is prob- 
able that it prevented the value of the clay product 
from rising above $126,000,000 in 1902, as it normally 
would have done. 

The great coal strike of 1902 would seem to have 
had little direct effect on the brick and tile industry, 
although the pottery industry in the Eastern States, 
where considerable anthracite coal is used, may have 
suffered to some extent from the strike. The increased 
cost of fuel which followed the strike will undoubtedly 
meke itself felt In the brick and tile industry in in- 
creased cost to the consumer. 

One of the most significant features of the year was 
the successfui installation of several plants for the 
‘manufacture of sand-lime brick. At the close of the 
year three or four plants Of this character were in 

in different sections of the country, with 
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the prospect of a large increase in their number in 
the near future. There seems:to be no doubt that the 
manufacture of this class of brick will be successfully 
many localities.. It is equally certain 
brick will not wholly displace clay 


carried on in 
that sand-lime 
brick. 
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A HANDLESS CLOCK. 

In many a shop window of the more prominent 
avenues of the city of New York may be seen a nov- 
elty in the form of a clock that indicates the time, 
not by means of the traditional dial and hands, but 
simply by the exposure of numbers representing the 
hour and minute. if it is 21 minutes past 3, for ex- 
«ample, the clock simply exhibits the number 3 above 
the number 21, and thus indicates the time in a simple 
@nd rational way idea of such a time- 
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New as the 









































Diagram Showing the Method of Simuitaneously Rele2sing 
the Hour and Minute Leaves of the Handless Clock 
at the End of an Hour. 
piece may be to many, its underlying principle is not 
form 
difficulties 
which have attended their manufacture have prevented 


clocks of 


but the 


ot recent conception Handiess some 


have been known for many years, 


commercial introduction 
In the 


drances 


their 


clock to which we have referred, these hin- 


seem to have been successfully 


Fitch, if 


overcome by 
one judge by 
timepiece. The makers of the 
Electrical Novelty Manu- 
314 Hudson York 
out the principles in a 


Eugene 
his 


its inventor, Mr may 
the popularity of 
and 


Street, New 


clock, the American 


facturing Company, of 
carried inventor's 


is well 


have 
that 


city, 


manner worth some brief description 











A HANDLESS CLOCK. 


Broadly speaking, the handless clock consists of two 
series of indicating leaves freely pivoted to form 
drums held between rotating disks. The upper drum 
of leaves indicates the hour, the lower drum the min- 
ute. A clock train drives the two drums in such a 
manner that the leaves of the minute drum flip past 
as each minute passes, while the hour drum still indi- 
cates the hour. At the end of the 59th minute of 
the hour, it becomes necessary to effect a simultaneous 
movement of the hour and minute drums, in order to 
indicate the even hour. It is the attainment of this 
end which has presented so much difficulty to inven- 
tors, and which has been overcome in this invention. 

Mr. Fitch has effected this simultaneous change of 
indication by controlling the movement of the leaves 
of One set, the hour leaves for example, by leaves of 
the other (the minute leaves), so that one or more 
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minute leaves will control each hour leaf in advance of 
and until the proper time for the change of indica. 
tion of the hour leaf. Thus the change of indication 
of the hour leaf is prevented until the proper change 
of indication of the minute leaves has occurred, In 
this manner a variation in the accuracy of the hour 
leaf is obviated. 

Referring to the accompanying diagram, two sets 
of spring stops are employed, the one, B, to hold back 
the hour other, A, the minute leaves, for 
the interval. The control of the hour leayeg 
by the minute leaves is effected through an additional} 
step, C, for the hour leaves, controllers in the form 
of projections being provided on six of the minute 
the movement of the additional} 
so as to cause it to hold an hour leaf from 
the engagement of the first controller with the addi- 
tional until the last minute leaf carrying a con- 
troller has been released. The first minute leaf carry. 
ing a controller is that which indicates the 54th minute 
of the last minute leaf carrying a con- 
troller is therefore the minute leaf which is held for 
the indication of the 59th minute. Should the hour 
release the hour leaf at any time during 
minutes, the hour leaf will stil] 
be held by the additional stop, C, until the minute 
leaves change the indication from 59 minutes to the 
In this manner ample provision is made 
release of the hour 
In the clock shown 


leaves, the 
proper 


leaves to regulate 


stop, C, 


stop, 


hour, and the 


leaf stop, B, 
this interval of six 


even hour 
for the ordinary variations in the 


leaves by the hour leaf stop, B. 


in the illustration there are sixty hour leaves, five for 
each hour The hour leaves are changed at intervals 
of twelve minutes (exhibiting, of course, still the 


same figure), and during this interval twelve minute 
leaves are changed. 

a 
Destruction of the Cork Forests of Italy. 
The cork industry, which is quite an important one, 
wiil fresh impetus, a new process having 
been by which large pieces can be made 
of small ones, so that cork waste can be utilized 
in large quantities. This is all the more important 
price of cork increases steadily, both on ae 
count of the growing demand and the lessened supply 
of the raw 


receive a 
discovered 
out 


as the 


material. 

Italy was a large producer of cork, but 
part of her splendid cork-oak forests has ak 
In some provinces—as, for it- 
Calabria—the have felled and 
for charcoal making; in other they 
been cut down on account of their high potash 
contents 

Larger forests of cork-oak trees are still existing in 
Spain, Portugal, France, Algeria, and Tunis. None 
are found in Asia Minor and only rarely in Greece 
and European Turkey, although the climates seem to 
be favorable for their growth. The area covered by 
these forests is estimated at 300,000 hectares (741,300 


Formerly 
a great 
ready 


been destroyed 


stance, in trees been 


used provinces 


have 


acres) in Portugal, 250,000 hectares (617,750 acres) im 
Spain, 280,000 hectares (691,880 acres) in Algeria, 
and only 80,000 hectares (197,750 acres) remain in 
Italy. 


While Spain still furnishes 32,800 tons of cork at 


“nually, the production of Italy has decreased to 4,000 
tons The value of the Spanish exports of cork 


amounts to $6,000,00@ per year, against less than $250, 
000 for Italy. Only Sicily and Sardinia are still pro 
ducing cork to any considerable extent in Italy, while 
the former great oak forests of Calabria are almost 
totally destroyed. It seems incomprehensible that this 
destruction has been permitted. The trees easily reach 
an age of 200 years. They yield ccrk in their thirti 

year and continue to do so every seven years. Seventy- 
five years ago the English demand for cork was sup 
plied exclusively from Italy. The destruction of the 
remaining forests goes on uninterruptedly, and noe 
body seems to try to prevent it or to plant new forests 
in spite of the fact that Italy possesses the most favor- 
able climate and soil for the cork oak, the most favor: 


able conditions for its growth being found in the 
volcanic soil of the peninsula. 
So Sar RS EE CN EE Ne A EO IE a 


The recent three-hundredth anniversary of the death 
of Gilbert, of Colchester, the founder of the science 
of eleetricity, was honored by the presentation, by the 
Institution of Electrical Engineers of Great Britain 
to the borough of Colchester, of a painting by Mr. A. 
Ackland Hunt, representing Dr. Gilbert showing his 
electrical experiments to Queen Elizabeth and her 
court. Gilbert discovered the augmentation of the 
power of a loadstone by arming or capping it with soft 
iron cheeks, the screening effect of a sheet of irom, 
the method of magnetizing iron by hammering it while 
it lies north and south, the destruction of magnetism 
by heat, and the existence around the magnet of & 
magnetic field. Generalizing from small to large, B® 
advanced the entirely novel idea that the globe of 
earth is itself a magnet. His book De Magnete, 
which he spent eighteen years, was published in 1 
and for the next three hundred years remained 
standard work on magnetign. 
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Correspondence, 





SOS 
Registration Balloons, 


To the Editor of the Scientiric AMERICAN: 

In the issue of July 23, 1904, the article entitled 
“Registration Balloons in Italy,” speaks of the use of 
these balloons for exploring the high atmosphere over 
Europe as a recent initiation. Although it is true that 
Italy has but lately co-operated, this work has been 
going on in France and Germany for several years. 
In the United States the Blue Hill Observatory alone 
has aided the investigation by kite flights made on a 
designated day every month, it being impossible, on 
account of proximity to the ocean, to employ balloons 
here. 

Now, however, through the co-operation of the 
authorities of the St. Louis Exposition, an attempt 
will be made, under direction of the undersigned, to 
obtain the first data concerning the temperatures pre- 
yailing in the free air at great heights above the 
American continent. A. LAwreNnce Rorcn, 

Director and American Member of the International 
Committee for Scientific Aeronautics. 

Hyde Park, Mass., July 21, 1904. 
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May Fever. 
To the Editor of the Sctentiric AMERICAN: 

I have read with some interest in your valuable pub- 
lication an occasional article on hay fever and hay 
asthma, its cause and effect; and now that the season 
for this most distressing malady is fast approaching, 
feel that a word relating thereto will not be amiss. 
Having suffered from this distressing ailment for the 
past eighteen or twenty years I feel at liberty to 
express my views on the subject without offering an 
apology to the medical profession. 

The generally accepted hypothesis, or consensus of 
opinion among the medical profession, so far as I 
ean learn, is that the pollen from grass and various 
weeds, dust, and atmospheric conditions are the causes 
of hay fever and hay asthma. This, to my mind, is an 
egregious error, and can, possibly, be best refuted by 
presenting the matter in a hypothetical form. As 
some patients have hay fever and no asthma, we will 
first take up the question of hay fever. In order to 
disprove the generally accepted theory, let us suppose, 
for instance, that a person cuts his finger on some 
sharp instrument, and after a time a little salt gets in 
the cut. Now, while it is true that the salt will cause 
the wound to smart, or hurt, it must be admitted 
that the salt is not responsible for the cut. The cut 
is due to another and entirely different cause; and 
the salt only tends to irritate, or act as an irritant. 
So it is with hay fever. The diseased condition is 
aJready established, and it only takes the pollen from 
the various weeds, or dust, to produce the effect. 

Now lef us take the hay asthma condition. It is 
generally believed that the same causes which are 
supposed to be responsible for hay fever are also re- 
sponsible for the hay-asthma condition—pollen of 
grass and weeds, dust, and atmospheric conditions. 

This theory, to my mind, is also wrong; and until 
such time as we get on the right track, as it were, the 
chances of successfully combating these diseases are 
nil. If the pollen from grass and various weeds, dust, 
and atmospheric conditions are the causes of hay 
asthma, then why does not every one suffer alike from 
it? The fact is that these things merely act as an 
irritant, and are not the cause of the disease at all 
There can be no more cogent proof that this is true 
than the fact that all do not suffer from it alike. Let 
us take, for instance, an asthmatic when he is entirely 
free from the disease, and let him eat a hearty meal 
of solid food. We must admit that the food he eats 
80es to his stomach; but where is the effect? The 
effect is in the lungs, tubes, or air cells. This is 
Merely cited to show that while the effect is in the 
lungs or pulmonary organs, we must look elsewhere 
for the cause. The first thing to do, therefore, is to 
Sscertain the true cause or causes of the ailment, 
when no doubt a sanative or sanatory remedy can be 
found with which to combat the disease. 

T hold the opinion that hay fever, bronchitis, and 
hay asthma all spring from a common cause—catarrh. 
In fact, they are merely the different stages of catarrh. 
When we succeed in curing catarrh in all its forms, 
We will at the same time cure hay fever, bronchitis, 
and hay asthma. Hay fever is due to a diseased con- 
dition of the membraneous lining of the nose and 
throat, caused by catarrh, and which causes the lin- 
ings of the nose and throat to become sus~eptible te 
the Pollen of grass and weeds, and from dust, which 
&et, as above stated, as an irritant. 

The hay asthma condition is due to an exuberant 
Production of mucus or phlegm, which obstructs the 
lungs and air passages and is caused by a catarrhal 
fondition. if, therefore, we stop the unnatural pro- 
duction of this mucus or phlegm, we at the same time 
TeMove the deep-seated cause of the disease, and the 
Pesult is freedom from hay fever and hay asthma. 
ey, Pa., July 23, 1904. S. F. Baregarr. 





Scientific American 


Electrical Notes. 

The telegraph line from Vienna to Czernowitz is the 
longest line in Europe which uses the duplex system, 
veing 630 miles long. The system was adopted a few 
months ago, as it was found necessary to increase the 
capacity of the line, which takes all the matter for 
Roumania, Southeastern Russia, and a part of Bul- 
garia. On account of the increase of traffic, especially 
during the summer, it was at first proposed to double 
the line, but this would have cost $60,000, while the 
duplex system which was adopted cost scarcely $1,000 
to install. The system works well at present, although 
the line is constructed of iron wire instead of copper. 


At the Iowa Electrical Association a discussion arose 
on the Nernst lamp in practice. The verdict was gen- 
erally favorable; the deficiencies noticed were general- 
ly such as arose from circumstances inherent to elec- 
trie iighting systems generally, and tended to show 
that the lamp is at present not possessed of sufficiently 
strong constitution to resist great changes of tempera- 
ture. But briefly, it all amounted to the fact—al- 
ready well known, for that matter—that the Nernst 
lamp cannot withstand any great increase of voltage 
for any considerable period, and that very close regu- 
lation is necessary. It is said that a filament will 
stand about the same variation of voltage as 3.1 watt 
incandescent lamp, which looks well. On the other 
hand, another speaker said that the cost of mainten- 
ance was about one quarter cent per kilowatt hour sup- 
plied to the lamp, and this looks heavy. Another 
speaker said that his main difficulty had been in con- 
nection with the burning out of the heaters, since the 
customer did not switch off the lamp when the fila- 
ment burnt out. But a very short experience on the 
part of the consumer ‘will rectify this, and it is satis- 
factory to be able to report that the lamp is making 
headway in the United States. 

Prof. K. Birkeland has, according to the Elektro- 
teknish Tidsskrift, Christiania, taken out patents for 
a process for obtaining electric arcs of very large sur- 
face. The invention is based on the production of a 
chemical compound or a decomposition of gas mixtures 
or gases by means of a special kind of electric arc. 
Electric ares will exert chemical effects on gases, this 
effect being essentially dependent on the magnitude 
of the contact surface between the arc and gas mass. 
In order to augment this contact surface, the use of 
electrodes has been suggested, of such an arrangement 
and moving with respect to each other so as to expand 
the are longitudinally, uniil the distance between the 
electrodes becomes too great. With this method ex- 
ceedingly small currents were necessary. The process 
suggested by Birkeland consists in placing the point 
of contact between two conductors, one or both of 
which are susceptible of a vibrating movement, trav- 
ersed by an electric current in a strong magnetic field. 
The inventor has found that under these circumstances 
an electric are is formed between the contact points, 
even when the distance between the latter is increased 
only to a fraction of a millimeter, to be thrown vic 
lently upward: or downward, so as to form a larg_., 
plane permanent arc disk, capable of absorbing a great 
amount of electrical energy. This process seems to be 
specially available for producing nitrogen-oxygen com- 
pounds of air. 

a 
The Current Supplement, 

A splendidly-illustrated and clearly-written article 
entitled “Portable Electric Drilling Machines” opens 
the current SuprpLeMeNtT, No. 1492. A new method 
for the conversion of peat into a fuel by electrical 
processes in such a manner as to be commercially 
valuable is described. Prof. Joseph W. Richards dis- 
cusses in an interesting way the advance of electro- 
chemistry. M. Emile Guarini continues his excellent 
account of the electro-metallurgy of iron and steel 
The present installment of his article is fully illus 
trated by photog | of the appa lescribed, a 
well as by clear diagrams. Dr. H. W. Wiley continu 
his summary of the borax experiments which he has 
conducted. The St. Louis correspondent of the Scien- 
vTIFIc AMERICAN presents a very instructive account of 
the South at the World’s Fair, illustrating his text 
with pictures of Southern State buildings. The Rich- 
ard-Brasier car which won the Gordon-Bennett Cup 
is described. Besides these longer articles the Sur- 
PLEMENT contains the usual assortment of interesting 
short paragraphs and the customary notes. 

++ 
A Lackawanna Hudson River Tunnel, 

It is definitely announced that the Lackawanna 
Railroad has decided to enter New York city by way 
of a tunnel bored beneath the Hudson River. The 
west mouth of the tunnel will be just east of the com- 
pany’s tunnel through Bergen Hill; this much at least 
seems certain. The Lackawanna’s will be the third 
tunnel system to be built under ine Hudson River. 


— 


There are 100 roads of one kind or another over the 
Pyrenees between France and Spain, but only three of 
these are passable for carriages. 
















Engineering Notes. 

Hoisting engines may be said to be of two distinct 
types, viz., geared and first motion. Geared engines 
are used ordinarily where a hoisting speed of 800 feet 
or less is satisfactory, and first-motion engines where 
hoisting speeds of from 800 to 3,000 feet are required. 
The same load may be hoisted with the geared engines 
as with the first motion at a very much less cost for 
installation but at a sacrifice of speed. To hoist the 
same load the first-motion engines would necessarily 
have to be three or four times as large as the geared 
engines, the hoisting speed and cost increasing in about 
the same proportion. First-motion engines are now 
usually installed on all main hoisting shafts, although 
many geared engines are used on auxiliary shafts and 
slopes, particularly the latter, where it is desirable to 
haul heavier trips at a slower speed.—S. T. Nicholson 
in Mines and Minerals. 

An electric traveling crane of exceptionally large 
size and capacity has lately been built by the Vulcan 
Company, of Stettin, for use on the construction docks, 
especially for transporting armor plate and heavy 
pieces of steel from the mills to the vessels in erection 
on the docks. The crane measures 175 feet long and 
22 feet wide and is supported by two double pillars of 
steel trellis-work spaced 85 feet apart. The pillars 
each rest upon four wheels and run upon a track 
which passes over the whole length of the docks. Be- 
low the upper platform of the crane and inside the 
framework compesing the cross-bridge, circulates the 
cabin or car of the crane proper, which is 6 feet wide 
and contains the motor-operated drums, which give the 
hoist and the lateral movement of the crane, besides 
the different electrical apparatus for the maneuver. 
Two motors are used to operate the crane. These are 
of the 3-phase type and work at 500 volts and 1,440 
revolutions per minute, with capacities of 11 and 4 
horse-power respectively. Gearing connects the mo- 
tors with the drums. An overhead line runs-along the 
track, and current is taken by a shortarm trolley 
which is fixed at the end of the bridge. The crane will 
lift 28 tons within the space of 85 feet between the 
pillars, but it has been tested as high as 40 tons. 

The following is an interesting instance of the readi-’ 
ness of the Japanese Admiralty to profit by experi- 
ence, and to lend a ready ear to the suggestions of 
private shipbuilders, even though it entails an eaband- 
onment of the plans of their own naval constructors. 
In 1888 a tender for the construction of a cruiser, the 
design of which they submitted, was asked from the 
Thames Iron Works and Shipbuilding Company, of 
London. Upon examination, the eentractors found 
the design to be somewhat peculiar, and were reluctant 
to tender upon it. The risk to build according to thé 
Japanese design was great, but to ignore it, and to 
tender upon their own substituted design, would have 
appeared a severe slight upon the Japanese naval con- 
structor. After some consideration the contractors 
tendered upon the submitted design, but reserved the 
right to make any slight modifications in the plans, 
should their tender be accepted. The dimensions were 
as follows: Length between perpendiculars, 328 feet; 
breadth, 36 feet 6 inches; depth of hold, 19 feet 10 
inches; draft of water, mean, 13 feet 6 inches; dis- 
placement, 2,133 tons; I. H. P., 6,000 foreed draft for 
a speed of 19 knots. The order, however, was eventu- 
ally placed in France, and the vessel foundered on her 
voyage out to Japan. When, therefore, the Japanese 
government placed their contracts for the “Fuji” and 
“Shikishima” some years later with this firm, they left 
the design entirely to the builders. 

Owing to the high standard of efficiency to which 
the gasoline motor propelled boat has been developed, 
its utilization for naval purposes has been advocated. 
In a recent issue of the Scienvirte AMBRICAN SUPPLE- 
MENT We published the report of a lecture wpon the 
subject delivered by Mr. Thornycroft, the well-known 
Knoglish naval constructor, in London. The British 
Admiralty has now decided to create a ciass of motor 
torpedo boats upon the lines explained in the lecture. 
Each vessel is to be 130 feet in length, and will be 
armed with a deck torpedo tube, that can be trained 
all round, so that the weapon can be discharged m any 
direction. The motors will be placed below the water- 
line, and covered with a protective deck. The nisin 
advantage possessed by the motor torpedo; boat over 
the steam-propelled vessel is the absence of smoke and 
funnels. This renders ‘t more difficult of detection at : 
night time, and also more effective for use in an attack 
under cover of darkness. If the experiments with this 
class of boat prove successful, the employment of gaso- 
line motors in the torpedo picket-boats carried by 
battleships is also to be developed. The Admiralty 
will in all probability adopt the same type of easoline 


motor as that in use upon the ubmarines, as this 
motor has proved highly effi« } e ig one great 
objection to the employment e of motor, 


and that is the highly inflammab » of the fuel. 
The penetration of the gasoline reservoir upon the boat 
by a shell would inevitably result in a couflagration, 
and the destruction of the boat. 





















































AEROPLANE EXPERIMENTS. 
BY MAJOR BB. BADEN-POW ELI 
I recently published a description of the apparatus 
which I have erected at the Crystal Palace for giving 
initial impulse to a man-carrying aeroplane in order 
to test the balance and steering arrangements. Since 
this account more experiments have 


been conducted, although we have learned what a vast 


appeared many 
amount of smal! details need alteration and adjust 
ment before good results can be obtained Repeated 
trials showed that the boat sliding down between the 
inclined rails did not nearly attain the speed which it 
should have accomplished according to theory, and it 
was only after many days that one cause of this was 
discovered Although the gage of the track had been 
carefully tested on completion, and though the inside 
of the rails appeared to be perfectly straight, a subse- 
quent measurement of the gage, after the structure 
had been subjected to many days’ alternate sunshine 
and rain, proved that the wood had swollen and warped 
so that there was a slight contraction about half-way 
down. This was just sufficient to cause the boat, in its 
descent, to become slightly jammed between the rails, 





Ready to Start. 


Gliding Along. 


but not sufficient to stop its way, so that to all appear- 
ances the apparatus simply ran very slowly. This diffi- 
culty was, of course, soon overcome by planing away 
about 4 inch from the inside of the Then 
various trials with different forms of lubrication for 
the ruhners showed difficulties with this method, and 
resulted in the application of small wheels to the sides 
of the boat in place of the oak runners. The track 
itself was also altered, as it was found that the “take 
off” at the lower end was rather too steeply inclined 
and detracted from the speed. On June 8 the first 
trials were made with a man in the boat, and several 
fairly successful descenta were made, both by Mr 
J. T. C. Moore Brabazon (who has kindly given me 
most valuable assistance in these trials) and by my- 
self. The size of the aeroplanes used on this occasion 
was insufficient to makea good glide, the total weight of 
the apparatus amounting to some 270 pounds, and the 
area of the aeroplanes (each 12 feet by 5 feet 6 inches) 
to only 132 square feet. It was considered desirable 
to try the apparatus with this smal! aeroplane, with 
the object of testing the strength of all parts, and in 
this respect the results were most satisfactory. The 
boat, consisting of rough boards and battens screwed 
and mailed together, covered with canvas, stood a lot 


rails. 
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of very rough usage, and scarcely suffered at all from 
The aeroplanes were ol 
stretched on bamboos of about 1% 
inches diameter at the butt ends. These were fixed 
to the boat, but otherwise not stayed or trussed in 
any way; and though they bent upward considerably 
during the descent through the air, proved to be amply 
strong tor the work. By constructing the wings on 
this principle, instead of so staying them as to be 
rigidly horizontal, an advantage was gained in that 
while on the track the ends were not caught by any 
side wind, yet, while supported in the air, a consid- 
erable diedral angle was formed which gave the de- 


its plunges into the water. 


thin cambric, 


sired transverse stability On June 13 some larger 
aeroplanes were fitted. These were of hexagonal 


shape (being, in fact, constructed of old man-lifting 
kites), and were each of 118 square feet area. The 
arrangement may be seen in the last photograph. The 


lower end of the track had now been altered by re- 
moving the end support so as to allow the ends to 
droop. This is shown in the two photographs of the 
apparatus in the air, the boards having sprung back 
into the after having been de 


horizontal position 


MAJOR BADEN-POWELL’S AEROPLANE EXPERIMENTS. 


pressed by the weight of the boat. As the boat left 
the track, it was canted forward so that it shot down 
ward into the water too abruptly to 
There was, moreover, on this occasion a con- 


make a good 
glide 
siderable head wind, which often interfered to some 
extent with the apparatus attaining a good speed, but 
which was not found to be so serious as 
The 
of the track to the take-off was just 3 seconds, being 
June 18 
further trials were made, after a number of 
been effected. 
rigidly supported and set so as 
te be exactly horizontal. A triangular “beak” of 18 
square feet was spread in front of the same hexagonal 
aeroplanes, and fairly 
made, although, of course, the weight per area (1.24 
pounds per square foot) was still very excessive when 
compared to the proportions which previous experi- 
menters with aeroplanes have applied. — 

Now that the general arrangement and practical 
working of the apparatus has been well tested, it will 
be possible to make more exact trials. It is proposed 
to fit on an upper aeroplane and other additions to 
make the total supporting surface up to some 430 


might be 


thought usual time of descent from the top 


sometimes extended to 34 seconds On 


minor 
improvements had The lower end of 
the track was now 


some successful glides were 
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square feet, and it then seems probable that we may 
be able to make some useful glides, full accounts of 
which I hope to send in for the next number.—Know}. 
edge and Scientific News. 

tipi inltliiareniiininanictinensanin 

An Important Invention in Textile Machinery, 


An invention has just been perfected that will, with. 
out doubt, attract the attention of the textile manu- 
facturing world. It is a warp-twisting machine that 
fastens the ends of two warps by twisting the single 
threads together. It is designed to do away with 
twisting by hand, which ig 
necessary in order to fasten the ends of the warp in 
the loom to those of the new warp without taking the 
former out of the shafts 

The Hiller, of Zittau, a 
prominent manufacturer. The machine represents six 
years of patient labor, and has become an accomplished 
fact after repeated failures. I am informed by manu- 
facturers and experts thoroughly conversant with this 
branch of manufacturing industry that there is at 
present no such machine in use, or at least nore that 
has proved entirely practical. The history of many 


*he present method of 


inventor is Mr. Gustav 






The Acroplane in Mid-Afr. 


Paddling Ashore After Descent. 


patents on machines designed to perform this work 
seems to be a history of failures. 

Both warps are put into the machine with cross rods 
so that opposite each other, and 
the ends are held together by a press, which is lifted 
by the machine, in order to slacken the warp, at the 
moment that the two threads which are about to be 
fastened taken into the twisting ap- 
paratus. The machine works automatically—takes a 
single thread from each warp, cuts them, and twists 
them firmly together. 

This machine is applicable to all classes of yarns, 
It is able to twist 
about 2,500 ends in an hour, whereas a good hour's 
work for an expert twister is 800 to 1,000 
that the machine does the work of 
about three experienced twisters and can be operated 
by an inexperienced workman, the advantage of its 
use is very perceptible, and it will no doubt quickly 
supersede the old method, especially where plain and 
dobby looms are largely used. 


they are directly 


together are 


be they cotton, wool, linen, or silk. 


Considering 
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An olive tree containing 1,000 incandescent electrie 
lights is a part of an olive oil display in the Agri- 
culture building at the World's Fair. 
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TRAINED ANIMALS AT THE WORLD'S 
FAIR. 
BY THE 8T. LOUIS CORRESPONDENT OF THE 
SCIENTIFIC AMERICAN, 

No great exposition like that now 
peing held at St. Louis would be com- 
plete—not, at least, in its amusement 
features—without a display by the 
great animal trainer and _ specialist, 
Hagenbeck; and his present exhibit, 
which forms one of the most notable 
features of the “Pike,” is the largest 
and in many respects the most interest- 
ing of any that have been shown by 
him at any of the great expositions. 
It is not our purpose to give any com- 
prehensive description of this exhibit, 
but rather to point out the new features 
which lend it special interest Most 
conspicuous of these is the large open- 
air panorama, in which a most success 
ful attempt has been made to cage a 
motley assemblage of wild animals that 
are in their native state bitterly hostile 
to each other, in a common inclosure, 
and to reproduce in this inclosure a 
facsimile of the dens, lairs, mountain 
fastnesses, and gorges which the wild 
animal loves to frequent when roaming 
at large. At the time our front page 
photograph was taken, there were thir- 
teen of the animals within range of the 
camera, and it will be noticed that their 
positions and actions are perfectly 
natural. The group includes’ seven 
bears, four lions and cubs, and two fine 
specimens of the Great Dane 

A decided novelty, which forms part 
of the mass of natural scenery above 
referred to, is a wild animal “shoot 
the chutes.” There is something ex- 
tremely incongruous in the idea of this 
very modern and thoroughly human 
form of sport having any attraction for 
the beasts of the field; but as a matter 
ot fact several of Hagenbeck’s collec- 
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Baby Elephants “Shooting the Chutes.” 


tion have taken very kindly to the 
chutes, none more so than the ele 
phants, and particularly the smaller 
baby elephants. The slide is covered 
with longitudinal bars of iron, to give 
the necessary sliding facility, and it is 
more than comical to see the elephants 
bravely mount to the top, plant them- 
selves on the slide and make the wild 
sweep into the deep pool of water be- 
low. 

It is not surprising that this repro 
duction of the mountain fastnesses and 
of wild beasts in their native haunts 
should possess great attraction for the 
various tribes of natives that are scat- 
tered throughout the St. Louis Exposi- 
tion; and on various days, by the cour- 
tesy of the exhibitor, the inhabitants 
of the various tribal exhibitions have 
been invited within the Hagenbeck in- 
closure. None of the natives seem to 
enjoy this opportunity more than the 
Philippine tribes from the government 
exposition, and our photographer man- 
aged to get a good snap-shot showing 
a group of Igorrotes riding in an In- 
dian car drawn by a pair of sacred bulls 
of India. The fine physique of this 
people, which has been the subject of 
so much comment at the Fair. is shown 
in the figure of the native standing at 
the rear of the car. 

Several successful attempts at the 
production of hybrids have been made 
by Hagenbeck, one of the most notable 
of which resulted in “Romulus” and 
“Remus,” the offspring of “Rolend,” a 
black-mane Barbary lion, and “Sarah,” 
a Royal Bengal tigress. These cubs, 
which are only four years old, are mag- 
nificent specimens; they are already 
as large as their mother, and are much 
larger than the cub of the regular 
species. We show a picture of “Ro- 
land,” the father, taken when he was 
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The Trained Seal at Breakfast. 





Photographs copyrighted 1904 by Louisiana Purchase Exposftton. 


Igorrotes trom Philippines Riding Baby Elephants, Philippine Igorrotes Riding in an Indian Car Drawn by Sacred Zebra Bullocks. 
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on the stage of the amphitheater. The breeder ef live 
stock is specially interested in the hybrid offspring of 
the horse and zebra. He has the valuable quality of 
being wholly immune to the bite of the dreaded tse- 
tee fly, and because of his value in foreign service he 
is being introduced into the German army*by the 
Emperor William 

Another novelty of great interest is a baby elephant 
undoubtedly the smallest specimen that is 
This little creature, which was born 

is remarkable for the fact that at 
weighed only 87 pounds and 
stood only 27 inches in height. Its great value as an 
exhibition specimen is realized when the layman is 
told that it is customary for an elephant to foal a calf 
weighing from 170 to 200 pounds. When the iiitle 
fellow left Hamburg, Germany, he carried a life in 
surance of $75,000, and mother and baby were required 
to pay a first-class passage of $475 between Hamburg 
and New York. The little fellow traveled in an in- 
geniously fashioned cradle, which was swung from a 
supporting bar, with the idea of preventing any rough 
knocks or bruising the motion of the ship. 
The cradle padded eiderdown on all sides, 
and within the cradle was constructed a separate de- 
partment tor the Hindoo keepers, who relieved one 
another in keeping watch over the remarkable young- 
ster. 

Before closing our mention of this exhibit some- 
thing should be said of the collection of baby wild 
horses of Mongolia. These creatures are among the 
most shy and hard to get at of all wild animals, when 
in their native state; but, by dint of patience, it has 
been found possible to tame some of them, and a num- 
ber are exhibited at the fair. 

a ne 
THE BEE AS AN ARTISAN. 


Nowadays, in agricultural, and even in horticultural 
competitions, bee-culture has generally a prominent 
place assi¢ned to it, and rightly, too, since the im- 
portance of the valuable services that the bee is daily 
rendering is apt to be overlooked or underestimated 
This insect, in fact, supplies us with two very valuable 
products—honey and wax; while in agriculture, it con- 
tributes largely to the fecundation of flowers, and to 


which is 
known to exist 

on May 10, 1904 
the time of its birth it 


due to 


was with 


such an extent, too, that at the present time, in 
America, almost every large farm has 
a number of hives. It adds to the 
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States, where, in 1876, a Mr. Root had a cylinder ma- 
chine constructed, and the use of the wax rapidly 
spread throughout the world. One of its advantages 
is that the bee can be forced to construct according to 
plans laid out for it, and to form a comb with parallel 
sides that can be easily removed from the hive and 
emptied by means of centrifugal force apparatus called 
“extractors.” A pure and limpid honey is thus ob- 
tained with astonishing rapidity, and that, too, with- 
out breaking the comb, which is put back into the 
hive to be again filled by the bees. The latter are 
thus enabled to employ the time that it would have 
taken to construct a new comb in the gathering of a 





Fragment of a Sheet of Goffered Wax of Actual Size. 


new crop of honey. This, of course, affords so much 
more profit to the bee-master. 

It therefore suffices to suspend the sheets of goffered 
wax in frames to have the bees hasten to utilize them 
in constructing the lateral walls of the cells, provided 
the wax used in the manufacture is absolutely pure, 
since if it is not, the insects will not use it, but will 
endeavor to cut it in pieces and throw it out of the 
hive. It is this readiness of the bees to follow the 
plan laid out by the bee-master that is taken advant- 
age of by the latter to cause them to give their combs 
the most unexpected forms. it suffices for this to se- 
cure sheets of goffered wax at right angles to a board 
by means of glue or melted wax, and afterward sur- 
round them with a mold in such a way as to leave 
just enough space for the bee to construct its cells 
and move about in. The most fitting width to give 
such space is indicated by that which is observed be- 
tween the combs in hives. The whole is placed upside 
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had been cut. The bees then uncovered the cells con 
responding to the exposed parts and emptied them of 
their honey, and after this the sheet of paper or metal 
forming a pattern was removed. This is how bees, 
simple laborers for man, become artists in spite of 
themselves, and sometimes construct their comb in 
truly curious forms, such as rings, stars, flowers, fruit, 
etc., through the intermedium of complicated molds 
and the exercise of great patience. The laborious ig- 
sects are, however, often so discouraged by the com- 
plications of the molds that they have to make many 
attempts before reaching the result desired.—Trang. 
lated from La Nature for the Scientiric AMERICAN, 
~F + Ore —_—_— 

of Igneous Rocks, 


Chemical Composition 
The United States Geological Survey has published 
as Professional Paper No. 18 a discussion, novel in its 
form, of a complex subject, which is fully explained 
in the title: “Chemical composition of igneous rocks, 
expressed by means of diagrams, with reference to 
rock classification on a quantitative chemico-mineral- 
ogical The Prof. Joseph Paxson 
Iddings, of the University of Chicago. 

The materials, erupted from the depths of the earth, 
vary greatly in composition. Silica, alumina, iron, 
magnesia, lime, soda, and potash are present in con- 
siderable amounts in eruptive rocks, and other 
substances often occur in notable quantities. , The 
mineralogical composition and, through that, various 
other features of igneous ~ocks, depend in large de 
gree upon the chemical composition of the fluid mag- 
mas of which they represent the solid forms. It is, 
however, difficult, even for the specialist in this science, 
to readily perceive the significance of the differences 
in composition between two rocl:s when presented in 
the form of long chemical analyses; hence petrograph- 
ers have for many years sought to express in the form 
of some diagram the principal facts of each analysis, 
so that they may at once appeal to the Prof. 
Iddings describes the various kinds of diagrams that 
have been used, finally explaining the kind which 
seems to him the most useful. These diagrams ex- 
press in very clear torm the relations of all the lead- 
ing constituents of an analysis. Prof. Iddings has 
also devised a plan for the comparison upon charts, 
of diagrams representing separate analyses, so that 
the full range of composition found for known igneous 
rocks is at once illustrated. This pub- 
lication presents these charts, which 
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profits’ of the intelligent husbandman, 
with scarcely any expense, and re 
quires of him in return but a slight 
amount of care. Bee-cultural exhibitions 
are multiplying, and every farmer does 
his utmost to present thereat the finest 
products ot this beneficent insect. 

Qne of the attractions to which bee- 
culturists often have recourse consists 
in signs bearing their name or some 
device formed of honey comb. People 
stop and gaze at these and then go 
away wondering how the thing is done, 
and doubtless thinking that it is by 
some process of molding like that em- 
ployed in«the manufacture of pastry 
A closer examination, however, will 
show. the visitor that the objects are 
formed of celis of wax full of honey 
and closed by their natural operculum, 
as in the honey comb taken from the 
hive. 

The letters that compose the inscrip- 
tions we illustrate were, in fact, con- 
structed entirely by the and by 
them alone filled with honey. In doing 
this, however, they in nowise gave any 
proof of art or intelligence, but blindly 
obeyed the will of their master, who at 
the moment that it became incumbent 
upon them to construct cells in which 
to store their valuable product, caused 
them to give their constructions what 
ever form pleased him. This he did 
through the use of “goffered wax;" that 
is to gay, wax in thin sheets containing 
impressions having the form that is ex- 
hibited by the base of the cells in the 
comb of the bee. Such wax is obtained 
by molding it in a goffer-iron or pass- 
img it between two cylinders, one presenting in de- 
pression and the other in relief the form of the base 
of the celis. If the sheet is to be of limited dimen- 
slope, it is formed by dipping a water-cooled plate into 
@ bath of moiten wax. If it is to be of large dimen- 
sions, it ia manufactured by a method that permits 
of giving it an indefinite length. Through goffered 
wax, MOdern beeculture has been enabled to make 
very great progress. [It was invented in 1857, after 
persevering experiments, by John Merhing, a Bavarian 
beecuiturist. Peter Jacob, a Swiss, afterward im- 
proved the Merhing press, and, in 1865, a Mr. Steele, of 

iW Jerse.", imported goffered wax into the United 
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A CRYSIS 





down (that is to say, the board uppermost) in a hive, 
and the bees soon install themselves in it. The upper 
part of our illustration shows a board provided with 
sheets of goffered wax, the mold, and the mold filled 
by the bees with honey comb in the shape of the letter 
E. At the bottom of our illustration the letters, which 
have been obtained isolatedly, are shown fastened to 

In order to conceal the 
the boards are 
The letters at the extreme bot- 
tom of the cut were hollowed out of a honey comb by 
bees. They were obtained by covering the comb with 
a thin sheet of paper or metal out of which the letters 


a board by means of screws 
joints the 
with cloth or velvet 


bet ween letters, covered 








MOLDS AND TOOLS FOR CAUSING BEES TO MAKE LETTERS IN HONEY COMB 
WITH THE AID OF GOFFERED WAX. 


are printed in four colors and accomp- 
anied by descriptive text. 

This graphic representation brings 
out many facts concerning the composi- 
tion of the earth's magmas which are 
ot much interest. The fact that there 
are no well-defined chemical groups of 
rocks, but rather a great continuous 
series with no natural dividing lines, is 
clearly illustrated. The author dis- 
cusses the relations exhibited by the 
charts, with particular reference to 
rock classification. 

The work is a valuable companion to 
the more extensive compilation of rock 
analyses, by Dr. H. S. Washington, re 
cently issued by the Survey as Profes- 
sional Paper No. 14. Both present a 
mass of data which was used in con- 
structing the “Quantitative System for 
the Classification Rocks,” 
proposed in 1902 Iddings, 
Pirsson; and Washington. 
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The Manchester Ship Canal (Fin- 
ance) Bill of 1904, giving effect to the 
arrangements made the Cor- 
poration of Manchester and the Cana! 
Company, and to empower the Man- 
chester Ship Canal Company to raise 
additional capital, has been by 
the Private Bill-office. The corporation 
are to 31-5 instead of 4% per 
cent on their debentures, which are to 
be made irredeemable and incapable of 
transfer. The arrears interest due 
to the corporation are to be extinguish- 
ed, the company giving, in of 
them, pre-preference for the 
amount which the corporation is actu- 
ally out of pocket, apart from the provision which has 
been made for the sinking fund. The company will 
also be empowered to raise $7,500,000 at once by mort- 
gage with priority over the existing debentures. 
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Although steel containing about 5 per cent of man- 
is so brittle that it under 
the hammer, yet an increase in th 


ganese ean be pulverized 


manganese content 


to about 13 per cent gives great ductility combined 
with great hardness—a remarkable combination of 
qualities—on account of which manganese steel is used 
for such purposes as rock-crushing machinery and 


mine car wheels. 
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TRANSPORTATION OLD AND NEW. 
BY REV. R. E. CHAMBERS, CANTON, CHINA, 

The transformation that is slowly, very slowly, tak- 
ing place in the industrial condition of the Chinese 
is suggested in the strongly-contrasted methods of 
transportation illustrated in the accompanying group 
of pictures. From time immemorial the Chinese have 
depended upon draft animals and man-power for the 
haulage of passengers and freight, when the transpor- 
tation was to be done by land. For transportation by 
water they have been favored by the presence of navi- 
gable rivers, with which the country is abundantly 
supplied. It is to the vested interests of the river 
boatmen, indeed, that much of the opposition to the 
introduction of steam railroads has been due One 
of our illustrations is reproduced from a photograph 
that was taken about 30 miles north of Canton, and 
represents the transporting of goods on wheelbarrows, 
a method of transportation by which a large amount 
of freight is carried annually to China. The outfit 
is distinctly a family affair, the man wheeling the 
barrow, and the woman going ahead and helping by 
pulling on a rope attached to the front of the barrow. 
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service on the Manhattan elevated railways before the 
introduction of electric traction. These little engines, 
which, in spite of their long service, were in excellent 
condition, have been scattered all over the world, and 
eight of them are now used for hauling passenger trains 
between Canton and Fatshan, a distance of twelve 
miles. Twelve trains are run each way daily, and 
when it is remembered that Fatshan has a population 
of between one and a half million and two million 
people, it can be understood that the traffic is very 
heavy. 
Production of Galalith, 

Consul-General Hughes, of Coburg, furnishes the fol- 
lowing additional information regarding “galalith, or 
milk stone,” on which subject the Screntivric AMERICAN 
published an article. 

Galalith is of about the same hardness as horn, but 
it is a little more brittle. In order to bend it, it is 
necessary to place the material for about ten minutes 
in cold water; then it is put for five, ten, or even fifteen 
minutes—depending upon its thickness—into boiling 
water, or, better still, into mineral oil at a tempera- 





las, combs, cigar holders, various ornaments for ladies 
and gentlemen, etc. Quite recently galalith has also 
been employed in the manufacture of furniture; on 
account of its beautiful shades, particularly marble 
colors, galalith is used for framing the valuable and 
very “delicate iridescent glass; it being also furnished 
in tubes, it can be used in the manufacture of parlor 
or onyx lamps. 

The manufacture of galalith takes from two weeks 
to three months, depending on the required thickness; 
at present it is rolled in plates of a thickness of 2 
millimeters (0.078 inch), and 50 centimeters (19.68 
inches) by 80 centimeters (31.2 inches) in size; staves 
of a thickness of 3 millimeters (0.12 inch) and more, 
and tubes are not rolled, but drawn. This is done in 
the works at Wimpossing and Harburg on the Elbe, 
In the latter place a large factory for the production 
of galalith is in course of construction. 











Remarkable Hoisting. 
At the De Beers Mine in Kimberly, some very re- 
markable work has been done in the hoisting line: 
establishing a wonderful record in the way of capacity 




















Modern Steel Cross Ties 


. Transportation by Wheelbarrows. Each Man Pushes: His Wife Pulis. 




















A Primitive Chinese Method of Hauling Sugar Cane, 


Another illustration shows a cart of the kind used in 
hauling sugar cane from the fields to the factory 
It will be noticed that the construction of the cart, 
as of the barrow, is of the most primitive kind, the 
shafts of the cart being unhewn poles and the wheels 
apparently built up of planks of wood. 

Two of the photographs were taken on the Canton- 
Hankow Railway, a branch of which is now nearly 
completed from Canton to Sam Shui, a treaty port 
on the West River, 30 miles west of Canton. One 
of the views shows a pile of steel cross ties, of the 
kind which are used in the track from Canton to 
Fatshan. The flag which floats over the ties bears 
the name of the Chinese colonel of the soldiers that 
protect the railway from injury by the natives. A 
peddler of sugar cane was plying his trade just in 
front of the ties, but fled when he saw that his pic- 
ture was about to be taken His scanty wares may 
be noticed in the foreground 

Perhaps the most interesting view of all, at least 
to New Yorkers, will be that showing a locomotive 
attached to a train of cars: for they will recognize 
the well-known outline of one of the three or four 
hundred engines which, for so many years, did good 


METHODS OF TRANSPORTATION IN CHINA. 


ture of from 8&0 «de to 0 After ft t tt 
gaialith can be bent easily, but this must be done 
genily and not by jerks. When heated, the finest 
impressions can be made on it. It is polished in the 
same way as horn—i. e., after having carefully smooth- 
ed its surface with the help of sandpaper, it is polished 
by the application of plenty of water, some oil, fine 
pumice stone, and gray tripoli. After this it is dried 
by rubbing with a coarse cloth, and then with the 
help of a pad a little green soap and Vienna chalk 
is rubbed on. The brilliant polish thus obtained is 
glassy and nicer and more durable than that of horn. 
Galalith is of about the same weight as celluloid; it 
is lighter than hard rubber of a poor quality, but slight- 
ly heavier than articles made of hard rubber. Un- 
like celluloid, it cannot be chipped with a knife; but, 
the same as horn, it must be cut by means of a fine 
saw. 

Like tortoise shell, it can be soldered, and by means 
of a specially-prepared glue it can be fastened on 
celluloid, wood, tiles, and metal. A great variety of 
articles are manufactured out of this new material by 
the Vereinigte Gummiwaarenfabriken at Harburg and 
Vienna, as, for instance, handles for canes and umbrel- 


A New York Elevated Railway Engine Now 
Used in China. 


for hoisting from a single shaft. The hoisting engine 
consists of a pair of vertical, tandem, compound, con- 
densing engines, operating with 120 pounds of steam, 
hoisting from the 1,200-foot level, making a total lift 
of about 1,260 feet. Two automatic dumping skips, 5 
feet x 3 feet and 6 feet deep, are used, each weighing 
4,400 pounds and holding 9,600 pounds of rock. The 
skip is loaded at the bottom by tipplers worked from 
the chute by a hand lever, and the rapidity of handling 
is shown by the fact that as high as 92 skip trips have 
been made in 1 hour. On one occasion during a single 
shift of 11 hours and 43 minutes the weight of rock 
hoisted was 3,665 tons, or at the rate of 7,400 tons in 
24 hours. This record was broken by the same plant 
a year or two later by hoisting 5,300 tons in 12 hours, 
and on May 17, 1899, 9,261 loads of blue ground, equal 
to 7,400 tons of 2,000 pounds each, were hoisted 1,260 
feet by this engine, working in two compartments, in 
24 hours. Of course this is not their regular every- 
day working, but special running to show what can be 
done. The skips are loaded at the bottom so quickly 
that the engineer sometimes receives the signal to holst 
before he has completely stopped the engine. —J. 8. 
Lane in Mines and Minerals. 
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RECENTLY PATENTED INVENTIONS. | 


GAGE AND MARKER FOR GARMENTS.- 
1A. BR. Warreman, New York, N. Y. The pur- 
pose of the invention is the provision of a 


Electrical Devices, 

GUARD FORK INCANDESCENT LAMI'S 
Cc. W. Biles mann, Jullan, Neb. The object of 
the invention Is to provide a new and improved 
guard, more especially designed for protecting 
the glass bulbs of lamps and 
which ts construction 
and arranged to 
to the bulb. The guard 
position and Is wholly supported from the bulb 
iteetf 


Incandescent 


simple and durable in 
attachment 


placed in 


permit convenient 


is readily 


Of General Interest. 

PARQUETRY FLOOR.-C. M. Karns, New 
Albany, Ind. The invention is to 
provide a floor not 
disjointed, adapted to be quickly laid on an 
old or new wood subfoor, and arranged to 
secure palling of the blocks and securing other 
exposed parts so that no nalle or other fasten- | 
ing devices will be exposed to view, and to 
allow finishing of the parts of the floor at the 
shop, so that after assembling an even and | 
level sarface is produced and no further plan- 
ing, scraping, sand-papering, puttying, or 
varnishing Is Mr. Krebs has ta-| 
vented another parquetry floor to be com: | 
pletely manufactured in the leave | 
aa littl werk as possible for the floor layer, 
and adapted to readily bridge over existing 
short abrupt ineqhalities in a subfoor-surface, | 
and to confurm to gentle undulations, if any, | 
in the subfloor, and prevent undue warping | 
of the floor and its parts from becoming dis- | 
jointed. 

JEWELRY-PROTHCTOR,A. Lanpau, New 
York, N. YY. Mr. Landau’s Invention relates 
to protectors for jewelry and the like, being | 
more particularly applicable to watches. It) 
has for ite principal objects the so securing | 
of such articles to the clothing of the wearer | 
that while they may be readily detached by 
bim they cannot become accidentally displaced 
nor easily matched by thieves. 

SLEEVE-DRAPER,.—Erric Lesser New 
York, N. ¥. This invention has for its object | 
the construction of a form which shall be} 
more efficlent and capable of easier handling | 
aud manipulation than prior devices of this | 
character. The form shall be made of ma 
terial which will permit an openwork con 
struction, so that when the sieeve is adjusted 
upon the form it may be served from the tn 
terior, the open spaces affording access to the | 
material for the proper manipulation of the 
miaterial and of the drapery or trimming 

KNOCKDOWN BOX.—J. Loecas, Charles 
ton, & C. In this patent the invention re 


aim of the 


liable to warp or become 


necessary. 


factory, to 


lates to Improvements in that class of paste 
board boxes known ase “knockdown” boxes; 
and the object ix to produce a box of this 
character which is cheap to manufacture and 
when up is stronger and more durable than 
any now known or used There are no pro 
jecting corwers to catch, as in the ordinary 
forw of knockdown box 


ANKLE-BRACE,--U. Lueck, New York, N 


Y. The Invention relates to ankle-braces 
adapted to be applied to shoes and intended 
to assist children in keeping their ankles 
straight when learning to walk and after 
ward until the ankles acquire their suffictent 
strength, and may also be worn by any and all! 
persons having weak or injured ankles. The 


invention resides In the peculiar arrangement 
of combined cushioning and = strengthening 
pods with’ respect to the shoe so that the 
brace thay be weed or not at will and when 
used forme an elastic Inclosure for the ankle. 

COMPRESSION-PNDICATOR FOR CALI 
PERS.—C,. C. MeCLavenny, Atlanta, Ga In 


this instance the purpose is the provision of 
a seale attachment for calipers and a pointer 
for the seale automatically carried across the 
senle as the measurement is taken and auto 
matically returned to zero when the calipers 
are removed from the object, thus enabling 
a machinist, for example, to determine by 
sight when two or more objects are alike. 
NON-REFILLABLE BOTTLE.—G. G. 
Seattle, Wash. In .this patent the Inventor 
Mr. Ross has for his object the provision of 
ceitain novel details of construction for bot 
tles used to put up for sale certain quantities 
of a vendable liquid—such, for example, as 
a popular brand of whiskey, brandy, wine, or 
the like-—-which will prevent the refilling In 
part or entirély of the bottle when 
and thus effectively prevent adulteration of 
the liquid or substitution of an inferior kind 
for that originally held in the bottle. 
TRAP.—A. Zeiann, New York, N. Y. This 
invention seeks to overcome ai disadvantage | 
in the usual Strap used in plumbing and the 
Hike, and iw carrying It out the inventor pro- | 
vides a trap with a cross connection running 
in its upper bend at a point above the water- 
Hine In the trap, this connection forming, with 
the upper bend, a divided passage from the 
lower bend, and thereby preventing that suc- 
tion of the water In the lower bend which 
will result ip siphoning out the said water. 
BLIND-LOCK.—-R. H. Asuonn, Jefferson 
City, Tenn. In this patent the invention re 
lates to novel and effective means for securing 


Ross, 


emptied, 





| FLUID-PRESSURE 


held, 


| the 


| ton, 


marking device and gage for garments adapted 


to expeditiously and accurately mark any gar- 
ment which is to be taken up or shortened, the 
device being especially adapted for shortening 
or evening the bottom portions of skirts, coats, 
or dresses of all kinds and sizes, where- 
by when a bem is to be made at the bottom 
of the garment or the garment is to be short- 
marking will be an even distance 


cloaks, 


ened the 


| from the floor all around the garment. 


OF MAKING SULFURIC ACID. 

A. L. Srinvitie, 10 Rue Chimonnier, Paris, 
Franee. Mr. Stinville’s object is to secure the 
results as those obtained by the Lunge 
tower—that Is to say, the Increase of the quan 
tity of acid manufactured in aggiven system 
of lead chambers, while diminishing consider 
ably at the same time the quantity of water- 
vapor injected for the reactions and doing away 
entirely with or reducing to a minimum the 
inconveniences offered by the towers. 

RULE-GAGE,--I. 
tle, Wash. The invention 
ments in gages or templets to be used in con 
nection with a pocket-rule or the like In mark 
ing lines parallel with the edge of boards; and 
the object is to provide a device in which a 
person may place his finger while moving the 
rule along the board and prevent the finger 
contacting elther at the side or end with the 
rough edge of the board, thus protecting the 
finger from splinters. 


PROCESS 


McKecunis, North Seat 
relates to improve 





Meating and Lighting. 
GAS-BURNER.-W. C. OnerwaLvrer, New 
York, N. ¥Y. The prime object of the Improve- 


ment is to provide a burner adaptable particu 


larly to incandescent mantles, and in which 
the mixture of air with the gas to produce a 
Bunsen flame will be uniform and automatic 


ally regulated, according to the pressure of the 
gas, and also a burner in which there will be 
no danger of back-flashing of the flame or of 
interference with the fame by currents of air. 


Mydraulics, 
CONTROLLING - GEAR 
ENGINES. —E. CROWE, 
Birchholm, Bushey Wood, Totley Rise, Shef 
England. Mr. Crowe's invention relates 
to apparatus for automatically closing a stop 
valve situated on the pressure-pipe leading to 
engine when the engine attains or excels 
a certain speed, and has for its object the pre- 
vention of breakdowns consequent on accidental 
derangement or failure of the ordinary govern- 
ing or controlling gear, or 
hand controlled) in consequence 
inadvertence of the 


SAFETY FOR 


case of an en 
of negli 
engine-driver. 


(in 
wine 
genee or 





Machines and Mechanical Devices, 

APPARATUS OPERATED BY A PERFOR- 
ATED BAND FOR CASTING SPACES,—M. 
Wenuutin, 74 Roe a la Victoire, Paris, 
France In this patent the invention § re- 
lates to improvements in machines for cast- 
ing and composing movable type of the kind 
described in the English Vatent No. 18,542. 


Mr. Webrlin’s invention has for its object to 
simplify the device for the making of spaces 
to justify automatically the lines. 
AUTOMATIC CLUTCH FOR TYPE CAST- 
ING AND COMPOSING MACHINES.—-M. 
Weunuin, 74 Rue de ta Victoire, Paris, 
France. Practice has brought to light a de- 
fect In the machines described in the English 
Patent No. 18,542-—viz., that it is always 
necessary to be on the lookout when the last 
of the registering-band ts approaching and 
to stop the machine at the proper time just 
after the casting of the last character to 
prevent the machine, and particularly the pis 
from running Idle The inven- 
tion relates to an arrangement whereby the 
casting-machine will be brought automatically 
to a after removal of the last line of 
composition, which will allow the attendant 
not to busy himself at all about the approach 
of the last line. 
TYPE CASTING 
CHINE.—-M 
laris, 


line 


present 


stop 


AND 
Wenuaiin, 74 
France. In 
chines operated by 


COMPOSING 
Rue de la Victoire, 
movable-type casting ma- 
means of register-bands, in 
certain operation It bas not 
to produce at the same time as 
usual printing-type a second sort of writ- 


MA- 


of a 


possible 


the course 
been 
the 


ing, called “distinguishing” printing-type, 
whereby a varied composition might be made. 
This invention relates to -a device whereby 


without Increasing the number of perforations 
(combinations of perforations) of the regis 
tering-band or the number of dies, and conse- 
quently the number of brackets supporting 
the same, It becomes possible to compose be- 
sides the usual printing-type a second sort 
of printing-type called “distinguishing” print 
ing-type. 

ORE-CONCENTRATOR.—8S. Beer, Butte, 
Mont, Mr. Beer's invention relates to im- 
provements In mills for separating the values 
from gold or other ores, an object being to 
provide a device of this character that may 
be bullt to set up at a tomparatively small 
cost, thac may be easily operated by water- 
power, and in which there will be but little 
wear and tear. 

LEMON-SQUEEZER.-——-W. H. Greaory, Val- 
lejo, Cal This improvemént relates to a 

sto: 








bin in which lemons, limes, and other like 
fruit may be stored and with mechanism be- 
low this bh for cutting and squeezing the 


fruit, so that by the operation of this mechan 


ism the fruits may be successively cut and | 


squeezed. It is especially intended for 


at bars or places in full view of the customer. 


| 


Homeland, 
relates to 


FRUIT-SORTER.—J. B. Crum, 
Fila. In this instance the invention 


use | 
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CORRESPONDENTS. 





HINTS TO 


improvements in machines for sorting oranges, | Names and Address must accompany all letters or 


apples, and similar fruit, an object being to 


provide a machine for this purpose of simple 


construction, and by means of which the fruit 
may be rapidly sorted and the various sizes 
discharged in different piles or receptacles 
COTTON-CLEANING MACHINE. —E B | 
GarpNeER, Shawnee, Oklahoma Ter In carry 
ing out this Invention, Mr. Gardner has par 
ticularly in contemplation the correlation and | 
arrangement of certain elements by which al! 
dirt, leaves, and hard substances will be sepa 


rated from the cotton and the latter in a clean 
or renovated state will be delivered to a chute, 
from whence it is conducted to a proper re 
ceptacle or pclnt. 

Nore 
be furnished by 


Copies of any of these will 
Munn & Co. for 
Please state the the patentee, 


the Invention, and date of the paper. 


patents 
ten cents each 


name of title ot 











Business and Personal Wants. 


READ THIS COLUMN CAREFU FULLY. You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send you the name and address of the party desir 
ing the information. Ima every case it is neces- 
sary to give the number of the inquiry. 


MUNN & CO. 











Marine Iron Works. Chicago Catalogue free. 
Inquiry Ne. 5829.—For machines for making 
Pear! buttons. 
AUTOS.—Duryea Power Co. Reading, Pa. 
neauiry No. 5830.—For a machine for making 


=... amp chimneys. 
For mining engines 


Inquiry No. 5%31.—For manufacturers of safety 
pina, also for machines for making the same. 


“ U. 8." Metal Polish. 


wiry Ne. 5832. 
the = from the meat. 
Perforated Metals, Harrington & King Perforating 
Co., Chicago. 
nae airy No. 5833. 
wZ wire for fencing. 
For SALE.—Patents on 
oe Omaha, Neb. 
ngalry Ne. 5834.—For an advertising device by 
wk two endless chains have att between them 
sheets of printed matter which are rried sround and 
caused to drop at intervals by a pawl and ratchet. 
Handle & Spoke Mchy. Ober Mfg Co., 0 Bell 8t.. 
Chagrin Falls, 0. 


Inquiry Ne. 5835.—For manufacturers 
blast machines. 


J. 8. Mundy, Newark, N. J. 





Indianapolis. Samples free. 


For a machine for extracting 


For a hand machine for twist 


collapsible umbrella. Box 










of sand 


If it isa paper tube we can Textile Tube 
Company, Fall River, Mass 

mestry No. 5836.—For makers of small water 
motors With sufficieut power to run a ® watt dynamo. 


supply it. 


Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co.. Box 13, Montpelier, Vt. 
Inquiry No. 5837. 
The celebrated “ Hornsby-Akroyd” Patent Safety (i! 
@ngine is built by the De La Vergne Machine Company 
Foot of East 138th Street, New York. 
Inquiry Neo. 5838.—For a retail dealer in fancy 


woods (foreign and domestic) prepared for the scroll 
sawyer. 


For makers of incubators. 


Patented inventions of brass, bronze. comp sition or 
aluminum construction placed on market. Write to 
American Brass Foundry Co., Hyde Park. Mass. 

inesiry No. 5839.—For manufacturers of spring 
Moto 

Sheet metal.any kind, cut. formed any shape. Die 
mtaking, wire forming. embossing, letterimg, stamping, 
punching. Meta! Stamping Co., Niagara Falis, N. Y. 


Inquiry Ne. 5840. 
ing hand fans. 


For manufacturers of revoiv- 


Manufacturers of patent articles, dies, meta) stamp- 
ing, screw machine work, hardware speciaities, machin- 
ery and tools. Quadriga Manufacturing Company, 18 
South Canal Street, Chicago. 


Inquiry Nea, SS41.—For addresses of tin 


plate 
mills, also makers of tinners’ tools and machinery. 


An Expert Mechanie on scientific instruments. etc., 
who has a laboratory fitted up for accurate work, 
wishes to meet a party engaged in scientific experi 
ments, mechanical or electrical Absolute privacy 
Highest references. Electrical, 828 Kent Ave., B’klyn 


Inquiry No. 584:2.—For manufacturers of wood 
wool, and quotations on the same. 


Inquiry Ne. 35843.-— For the address of the de 
signer or maker of avy filling or packing machine for 
packing absorbent material ina paper napkin, and in 
closing ina rubber band. 


Inquiry No. 5844.—For makers of sand biasting 
machines, for sand biasting giass tor signs. 


Inquiry Neo. 5845.-—For a motorcycie baving a 
16 or 2 h. p. engine. 


Inquiry Ne. 5846.—For manufacturers or dealers 
in mica. 


Inquiry No. 5847.—For a coating machine such 
as used for photographic papers. 


Inaui ry Ne. 5848.—W anted, information con- 
cornina the making of wood alcohol, acetate of lime 
etc., in connection with charcoal production. 


Inquiry No. 5849.-—For maker of aluminum and 
siiver soda-water counter supplies. 






Inquiry No. 5850.—For manufacturers of giison 
ite and elaterite anti-corrusion paints. 

Inquiry No. S851.—For parties engaged in enam 
eling such as used ig tin cans, buttons, etc. 





Inquiry No. 5852.—For makerss of accessories 
for an ombeeile factory, such as handles frames, etc. 


Inquiry Ne. 5853.—For makers of centrifugal 
pumps. 


~—For makers of gasoline en- 
and ‘oundry mouldings. 


Jequiry Ne. 5855.—For makers of portable 


Inquiry Ne. 
gines, patterns 





will be 
and not 


paid ther ‘his is for 
for publication. 


bo attention 
our information 


| wididensan to former articles or answers should give 


| Inquiries not answered in reasonable 


| 











date of paper and page or number of question, 
time should be 
correspondents will bear in mind that 


not a little research, and, 


repeated; 
some answers require 


though we endeavor to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same 


Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific Americen Sup lements refe rred to may be 
bad at the office. rice 10 cents each. 

Books referred to promptly supplied on 
price 
Minerals sent 

marked or 


receipt of 


for examination should be distinctly 


labele« 


(9438) W. H. B. 


method of preventing a 


Is there any 
reflection in show win- 


asks: 


dows which have a dark oak backing and are 
roofed over with wood? At present, a person 
looking In the windows will see a dim reflection 
of himself besides the goods, so that they are 
not displayed to advantage. <A. A pane of 
glass in a show window will reflect an image 
of a person standing In front of the window 
when the outside of the window is lighter than 
the inside It cannot be avoided except by 


exterior. 
(9439) W. M. H. says: In “Experi- 
Science,” Vol. 407, the formula 
Gassner’s dry mentions among 
weight. 


making the interior lighter than the 


mental 
for Dr. 
other 


I., page 
battery 


ingredients, plaster, 3 
Would you kindly tell me through your valu- 
able paper what plaster is meant? I hardly 
think it can be plaster of Paris that is meant, 
Also what on this cell, to seal 
air? A. 
formula for 
The 
any 
hard. 


parts by 


covering is wsed 
from the action of the 
When plaster is called for in the 
dry plaster of Paris is 
cement over the top of the cell 
rosin, wax, or pitch which will become 
(9440) W. S. S. asks: 1. Are the neu- 
tralizing brushes on a Wimshurst influence ma- 
chine used to start the generation of electricity 
in the friction of the brushes on 
the sectors as brushes’ If not, 
snerate 


the contents 
cells, meant. 
may be 


machine by 
they 
vetion of 
The 
machine 


pass by 
what starts the tuachine 
electricity ? A 
the Wimshurst 
Writers of 


to gt 
origin of the charge of 
well understood, 


usually begin the ex 


is not 
text-books 


planation by assuming one of the sectors to 
have a slight charge of electricity. After 
that, the course is simple. Ulow this initial 


charge originates they do not state, since prob 


ably they do not know. The only allusion we 
have seen to the matter ts in Ganot'’s “Vhy- 
sics’ “The initial charge is probably ob 
tained from the electricity of the air, or from 
the frictional resistance against it.” It may 
be so 2. What length of spark would the 
above machine give, if it bad two 16-inch re- 
volving glass plates, with the usual number of 
sectors on’ A. The length of spark is limited 
by the distance between the balls on the ends 


collecting combs. If a machine has the 
farther apart than this dis 
spark will jump between these balls 
axle which the plates turn. The 
considerably than 
gold leaf do t 
tinfoil? A 
purpose of sector 
though it is not 
through by 


of the 
discharging balls 
tance, the 
and the 
spark length is 
this distance 3 
make the 
Gold leaf would answer 
Wimshurst 
very tough, and would 
the friction of the there any 
difference in’ quality 6-inch spark 
generated by an Induction coil and one 
made by the Wimshurst machine’? A. 
There is a great difference between sparks pro- 
duced by different electricity. <A 
fine thin spark and a one very 
unlike in their effects. without auy 
inconventence, receive spark of an indre 
but induction cecil. 
the discharge of 


Uipon 
usually less 
llow would 
instead of 
the 


machine, 


sectors of, 


for a 
soon wear 
brushes. 4. Is 
between a 
of same 
size 


sources of 
fat thick 

One can, 
the 
not of an 
energy in 


are 


tion machine, 
There is much more 


the coll 





INDEX OF INVENTIONS 
For which Letters Patent of the 
United States were Issued 
for the Week Ending 


July 26, 1904 


AND BACH BEARING THAT DATE 


[See note at end of list about copies of these patents 








Acid, apoaratus for making sulfuric, Hege 

— a are Sets 766.54 
Adding m B. Fiteh ..... 766, 142 
Aerator, or milk, G. W. Ke unedy TH, 778 
Air brake system, W. Williams ..... 


Herriot 
Smith | 


Alr compressor, J. 8. 
Air current governor, 8S. P. 
Air ship, J. Berry, reissue . 
Alarm for pneumatic feeders, T. J. “Arnault 7 ase 
Alloy and its manufacture, KR. B. Wheatley 766,085 
Ammunition hoist, J. BF. Metteu ....... 765,672 
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Aveusr 6, 1904. Scientific American 10% 
—_—_ . 
Anchor, W. D. Carson .... ee» 766,100 Exercising device, Chellis & Mi 7 
a“ r. oy Animal trap, F. H. Crago .. + 765,818 Explosive engine,” F. L. Chamberiine ss 
Screw Cutting | Annulus, L. N. D. Willia ams ee 766, Explosive motor, roars a. B. 
BP 4 ntomatac Ap marel nenges, ft eeececes ee pref Eyeglasecs, +0 nasi een 
= meme xle, wagon, BOCRBON oc ncccsccspegesuns Fabrics with ‘ee like embroide de. 
booa ‘Lathes Baby walker e perambulator, 34 x. Biake 765,875 signs, oviding woven, J, L.. G. "Witte 765,047 
a Balance escapement, H. Reddoh 765,678 Facet cutting machine, F. Sta id ..... 765, 
NY FOR meng ACCURATE WORK | Bale tie, C. Kitchin .......... 766,045 Feed device, automatic, G. H. Preston... . ton oes 
Send for Catalogue B. Ballot box, L. D. Woodreff . 765,803 ce, J. A. Graham ......... etsecences SOMy 
Bandage rest, W. 8. Hubbard | 746,733 Fiber pulli hi ’ Wilk jenies 
SENECA FALLS MPG. CO. | Barrel head, V. T. Sweeney ....... 765,688 File cabinet, EB. M. Landholm ........ towaat 
o> Water Street, Basket making machine, E. Horton ..... + 765,839 Filtering apparatus, slime, U. 8. Dune 708, 
Seneca Fails, N.Y., U.S.A. | Bath or basin waste apparatus, W. Bunt- Fire escape, F. 8. Oliver ........ eteeben 676 
. EE BO chs iacdteod can 0bhe ne nese teen 765,607 Fire escape, T. M. Crowe ....... 
= — . - —- Katha, age = » composition for sal- 700.186 Fire exti ish t te a: Butcher... 
wart i) " Ve OM ROR . Fishi ©. BB. Beem ..ccccccs 
rs me & FOOT) QOLS SUPP] IE Battery. See Sedans Sees cae oe § qd. ii, “de Zetty a a908 te 
: “4 t Bearing, shaft, F. Ray 765,936 Fluid pressure regulater, A. L.” Merrili’ >: 849 
CEDACTIAN | ATUL Bed, lounge, crib, etc., . Flushing or sy Ineans for facilitat- 
SEBASTIAN LATHE C Schwartzman ..........-. 765,712 ing interna . D. Bourwine ....... +» 708,000 
Beet topping machine, L. + 766,127 Fly screen, C. onceecenenubenen 708 
Belt, G. A. Cutter ....... eneees 765,819 . Fiying machine, 8. M. Craig ........«+6-. 7 
/ Belt brushing apparatus, > Folding seat, A. EB. Brockett ....+.csces« 
‘tS SHOYy SS dierent 766,013 Folding seat or settee, H. D. Warner .... 760 
\ \ Ee) Blocking and cultivating machine, T. Me- Food es he ag slag & vititebell 785, 
(e &$ GME ccewincetnccetcdebteucewssse +++ 765,900 Forcepa, 8 me, ¢ M 
toller ae a G. — senepes banyak ——’ , m- > into blocks, converting, 
. Boller tube cleaner, H. C. Ryding ........ L o550}0060020 ¥ 7s 
Toledo Ohio. USA! Rolting or sifting machine, A. Klein ..... 705, 008 Touring Cars Furnaces, a mechanism for 
| | Boot or shoe, W. Cromer ..........ss.00- 66,10 ing, H. R. Palmer ........ 
| | Boring and reaming tool, B. Brownstein.. 765,877 and Po | Furniture, school, W. Collins .... 
The C0. | Bottle filling machine, BE. H. Kreider ..... 7 Endurance we Fuse, percussion, Dawson & Stlverman " 
Vul Works || Rottle, non-refillable, Puffert & Eckhoff... are the keynotes$to Rambler su ty, Game table, convertible, N- B. Stone..... 
Can tron | | Hottle, non-refillable, J. Whitelaw he Ham er won the celebrated Kndurance Garment, nether, M. ©. Kester .. 
Bottle packing device, J. T. Craw i it won the , eee 2a Garment supporter clasp, G. W. Traut... Foote 
-- : tottle stopper, T. J. Lamping > aS ea a ay $e Gas distributing i aotem ma, steadying ave 
V eder ‘ - Price Botti stopper, D W. Divine mons eess os 766,023 minute , a a a a d “teil” ‘onion 
oe 1.0 wttle stoppering machines, feeder connect- as Pp ucers or terna combust! e 
e $ ing collar mechanism for, F. O. Wood- sen “i hore iftstrated, hag, ¥6 Rag 39 acpue! 6 motors, starting, H. Neumann ..... 766,058 
Me. gaccuccescovdekvasneesusedneanena 66,000 as retort charging apparatus, « “. ral Bron- 
Counters Bottles, jars, ete., stoppering, F. W. least 7 op, beveied a vs osieesuas 765,800 
to register reciprocating DME saxdagabetanedidvaceatneabous 765,745 speed ‘reducing, "B Neison 10555555; 765,785 
movements or .revolu Brick <¥ = a a "E.R. Suteliffe |]: ronura h reese superior, By at —_ Gearing! cling org Pa w i ton... : Seeass 
. rick making machine, E. . Buteliffe ... ( wi and giv jase ve) machine, re tom ..., 
tions, Cut full size. Brick making machine mold, E. R. Sut- poultive proof of its undeniable excellence. govenues, -_ , in Terrell ......+6.5 708, 
Booklet Free i) eer eer ee 765,907 THOMAS B. JEFFERY & COMPANY Grain drier, tettseesceeressee 10h 
: Briqueting machine, 3. J. Jones ....---..- 765,842 Kenosha, Wisconsin, U. 8. A. Grain separator rt go i. M. Cooper 
VEEDER MFG. CO. Broem. Tettle & Horn escecbekscdgdsrenss 1 O44 Chicago Branch 04 Wetaae Aveone ERE I ge ig gg oe gy Mersinas & Vought eis 
.) uckie, ° AVBOTUTAMNE case en cnwnveee venue 5. PURO eee eee eee ee enee 
Hartford. Conn. Buckle locking device, J. H. Spaulding.... Hame fastener, 8. T. Marlette ............ 706,05 
Cyclometere, Odgometers Bundle carrier and shocker, O. Schneider... ove H. 4 on Os iasessssesosenenseee 7 
uchometers, Counters Burial case, P. D. Skahen ............-+. arness hook, - . 
and Fine Castings. B ww, BA. Melaed. 20.66 .600 cheSee¥eytiee 65,985, , Harrow disk, H. M. Cosey .. 
Button, L. Votroubek ; SUA ARK: 700,758 GAS ENGINE DETAILS.—A VALUA- | Harrow sulky, N. Nice fl 
TAKE THE, NICKEL FLATs Ror" FOR | Button, collar, G. A. Spaeth ........ _ 765,862 | bie and fully illustrated article on this subject 18 eon. Harvester anti-side draft a 
HE sf. LOUIS R Button making machine, N., Jr. & P. J. | tained in SUPPLEMENT No. § Price 0 cents. For Kuyper 60, 
Lowest Ph. and many unusual privileges. Special NE te uele hee Cos dnc i diseees . 766,014 | sale by Munn & Co, and all newsdealers. Harves: sting machine, ‘beet, 06, 
$15.00 rate on certain dates. Feil formation on appli. | Buttonhole stitching and cutting device 5 Hasp lock, A. T, Kingsley a6, 
cation to local talon 8. ¥ or R. "3 i en ae RR SE ERT FEAR ie STIS RE 766,08) Two Models Hawre pipe, G. A. Nowland aS, 
* Main St., 1 New Yor Or ceclestone, Buttonhole stitching machine, E. B. Allen 766,128 Headlight Newer elepee G. ¥.” Chapman 766, 138 
385 Broadway, } ew Yor! tac: Cable support, J. K. Gano ..........+..4+- 765,886 4904- Tonneau 1904—Light Touring Car | :leater, A, CHIDDS 2... cs ese rerersesces » 765,059 
ee) Calculating machine, . E. Goldberg . - 705,774 | ea r a garbage rner, thews 1 
leulatl H hc 765,77 Heate: “A ba, bu G. Ww. “Ma be On, 
FOR TOWN OR COUNTRY Use Camera support, photographic, A. Mercier, Hide working mianpine J. Straiton..... see TH607TS 
<— wervice le _ Ti RRS AE a te CPR : 765,980 | Hinge, furniture, J. H. Stiggleman ...... 706,042 
ngine th w cen ae ‘NIK Cap, retaining vessel, C. C. Woods........ 766,001 | Hoop. See Cheese rt 
at : 2 ae rinding Car boty stake, A. Lipschutz ........... Tone —— on, * ~ Ll) rf 
ae a wate fT Se er eeere ye 66,056 | orseshoe OER dad's cee cenendsed 
oe : ee: rien year TB Car coupling, E. H. Janney ..........00. 766,042 AUTOMOBILES Hose supporter, C. W. Thompson ......... 766,806 
shearing machines, et i | Se OEE a hangs soe nccksso'ceen 766,110 Hot air furnace, W. H. Re <a sereersess 100,808 
with water and gasoline tanks and } Car fender, F. E. Caton ........cseseee00 765,813 me eutting machine, R. tvesers 06,111 
pipes. Oilers, ete., all ready for : Car puller, locomotive, W. E. Hamilton... 765,833 Incandescent mantle Rie. ‘Igniting device, 
business. Heavy bal . : Car side bearing, street, J. E. Norwood ... 766,113 H.C, THOMHON «.. 0-6 seers esererees - 760,005 
Wi ag oy ay Car, temperable shipping, J. F. Fugazsi... 765,772 Indigo, facture of b j fh 
. tagive Co. Car track sander, motor, W. Lintern...... 705,742 | || .  § (ie Ff ME MUNOT ww eee ennee 65,906 
Box | ida, Kansas City, Mo ae Car unloader, F. W. Lovell ..........--. 766,108 Insect catching and plant spraying machine, 
sreKs Ovvick, 115 Liberty Street, New York City. Cars, apparatus for handling mine, W. J. | _ i | Ff, J. Noll ....-05 teste were eenwene » 705,748 
a co ie PRUOONND . chix vndsabodddecasocsanydsas 765,902 Insect destroying apparatus, L. dones.. 766,048 
Carriage, W. B. Morgey ... 765,983 Insects from plants or the tine * machine for 
y ark Ply Carriage change speed gea ” removing, J. -W. Buasell ........-+..+ 766,000 
. DE \ cane ingeukiansia ba dewhe -.- 765,707 ae A aappanesceus eagles, oO. PL Outergren, 
) Carriers. See ‘Bundle carrier. k Pe a i EF IT «+ R20 
FOR GAS ENGINES | |fuz Merwe, (tammy coc agg A Remeretttsest 
heme 6 . short circ ; Cash register, T. Carroll 765,767 | nife, G, C. Palmer » 706, 
Siemiee eed coun Soak tt aah Cash reginter locking device, ¢ C.'C. “Spengler 766,070 Knitted fabric, C.J. =m. Coleen. ba 
Soston Guaranteed. Everything for | (aster, bedstead, ete., A. B. Shetield Sacea 766,068 Knitting machine, livan, reissue. 12,251 
ies aatemechiie Bicecls aha Sictne tsar Cattle guard, H. Hamel Secede anes ey 765,704 | Light Touring Car, 1,450 Complete. Knitting machine dial ‘adjustment, + €. nan 
’ . emen Pipe making apparatus, . ™M. [EE ee ke ee Ct hl Sy Se 608s a 6 90 ae nied eee A 
Big Free Catalogue NOR: és sh pihsveseesadesbebhesk tenes 765,939 EB originated the two cylinder opposed gas Labeling machine, HH. Tiauliek 11.0.0 0.1.05 705,070 
Cement to stock, hine for applying, G. Labeling machine, Hendrickson & an 705,071 
YE. J. WILLIS CO. 2 Park Place, New York | 't. RRottina, machi Wao engine (the only simple engine free from | (acing tie hook wetting machine, I. F. Peck 705.187 
Chain, conveyor, D. EB. Phillips ........... senveee vibration) and have brought it nearest to per- a gt Somes board, serethed step, 106,798 
Chain molding machine, C. Milla ......... 765, waled ft hh he teee 
Gas En sine Change maker, C. C. Spengler ........+++ 766,001 | fection. Others have imitated but never eq Somm burner and chimney, W. H. Margetts 766,100 
Chart, dress, J. Wirich .........ssssseees 705,601 | it. Get the Catalogue. Lamp or lantern, tubular, C, L. Betts..... 765,008 
Checkrein attachment, W. M. Wright .... 766,092 | srost Haynes-Apperson Cars have practically been sold before they were | Lamp shade and reflector, T. Smith ...... TAB, 
IGNITER Cheese hoop, J. R. Meyers .........-0+0+ 765,982 built. Get your order te carly aa are bolder, tneandescent, R. ’ rene 
Cee; Ca Os PMN 6's 98.5.4 5080 dive codes 765,710 PPERSO okome, ee MEE een + 
Cigar heading device, 0. Hammerstein. ... 765,776 HAYNES-A N CO., K Ind., U. S. A. Lantern attachment, vehicle, F. M. & G. 
Complete with spark coil. $12.00 Cigar holder, M. H. Pigou .............0+ 765,677 The Oldest Makers of Motor Cars in Ameria, Pipher cece ese vcescrsserssveneeeebes +» 760,028 
Tho Best Thing on tho market. Ciga matey Bao — machine, J. C. Han- 766,095 | _ Members of the Association of Licensed Automobile Manufacturers ee Fema | + 9 ell woreverens . jee 
oro . sen-Eliehammer ..... OK + = . 4 se rerese 
GR Send for Circular. Clasp, L. H. Rossuck fs .. 765,995 Greets ees. ne ae a re Bens, Lead, treating the residue resulting from 
Clasp or fastener, H. J. Gaismar 765,665 | aud 66 West 43d St., New York. Agency for Southern ( alifornia: J manufacture of white, J. W., F. T. & 
Carlisle & Finch Co . 233 E Clifton Av., Cincinnati, 0. | Cloth pressing machine, rotary, G. W. Voel- ry Les “Angslen. Sa Hew York Apuntn, Be M. Batley 76,1 
: ve . 5 tary, G. W. x * . 1 Ws BR sh pve veatecb anaes aieeues 
aa seeenseles ker ase Seecsece we cesses : ° ”, “a ceeseucees 765,692 | pa ts scwange. 4 Frankl St iutaio, NO “aii Leather, se or pent o R. Smith. 765,685 
yh Clotk inding hine, C. W. Bre -.. + 766,008 | it att t. Lew wdger, loose lea . BE. Anderson ....... 
ELECTRICAL APPARATUS REPRE | (ities drier, B.C. Steffens res. ++» 765,719 | Legging, M. Rowe .. . 
Feet era atte | Clutch, C; "Bedereen ont gs ro Tes Level, Dy Micone's 
Tames showita ,¢ UsUA ne oda - > * a _ . . 4 x“ « BRP ce eeeeee . 
trical apparatus in drawings. A_ labor saving paper. type songs © es ci eh - intel. ee : Fast | Z af Sovak, seo o £. Kreats 
Contained in SUPPPEMENT 1106. Price 10 cents. | (. Leveling | 
Sas aubrey Suan Oo. ond alt cowhioniarn. Colter, plow, J. B. Hamilton ........ 04 188, 004 | javeiea, inntcapent. 5K. 
Comb cleaner, L. ¢ Gh. 7 4 ww, L. . Norm 
y Contnenanae: 4 Gasaee ax 706. 017 | AND Liquid delivering and 
Andrew Carnegie, Thomas A. Edison | (indictor hanger, overhead, Cochran’ & DP,  CRPMAON  vcn5 da hss nisadenenssiceann 705,815 
can thelr casero a Telogmann MUM xs cateabest7s0teacktenas 65,917 | ADIO-ACTIVITY Jee a ah: 
- Operating Why don’t you | Container, J. R. fA IS BRED Tn, 88 | R mn paratus for testing, W. D. Seutt-Mon- 
learn? For 8175 we will | Conveyor apparetue, belt, J. B. Humphreys Tos, 735 | quumemises Lending a 7 3 . 7 ‘ * far ous Chakeadtederen phe. 
, 0 2| Copy holder, R. W. Brooks .............++ ¢ P OMLOT «owes eerenes 
p40 8 SES | Gk os eecear Oatdie oe ee coe The SCIENTIFIC AMERICAN SUPPLEMENT has ]| Loading machine, W. E. Hamilton’... ..: 765, 8312 
book of instructions, bination, Hart & Binkert ............ 765,891 published the most complete information on the Lock or latch compensating bub, H. 4G, 
by express (not pre- | Corn husker and shredder, L. Dornton .... 760,821 | subject of Radium and Radio-activity that has Voight .....466, seen eceeseece secceveee TOH,900 
aid). Send for cata- | Gory shock loader. n. Schumes ... . 765,683 || thus far appeared. Locomotive, water, F. Kirchbach . «oes ve TOE, iM 
log of eects anes Cotton chopper, J. J. & T. W. Dunaway. » 766,024 | The following articles, written by men who Loom beams friction let-off, W. I, hite- 
anon head res an | Cotton condense, E. D. Carter .. 7 | f have played a prominent part in the discovery HUrat nese ans enes se reserssreese ee aed 
Iu BUNNELL & CO.. Ine. 2 Park Place New York | Cotten gin feeder, E. Matthis of the marvelous properties of radium, should pom, ‘thing replenishing, A. M. Marcoax, 766,15) 
Cotton press, J. T. Foller ........ oe i, be read by every student of chemistry and aon — orming mechanism, H. F. Kiin- 
Cover, pot or kettle, R. A. . paw GOP «wer erestesseseerssessensaenee se 765,738 
WO RK SHOPS Crate or basket, E. Mayette 7 10. ACTIVITY AND THE E Loom RL. at changing mechantamn, a. 
pcan a je 9% Pree ws “k. TRO HEORY. By SIR WIL, 53 IAM aS thread cutting. te mple, Ek 8. ‘Stimp- 
of Wood and Metal Workers, with- Corrent regalator, J. J. Wood j CrooKES. SCIENTIFIC AMERICAN SUP- OOM < ovecess es Ceevseees 
out steam power, equipped with Curtain pole, J. W. Seibert PLEMENT 1402, Loom anderpick motion, Ainley & Holling. — 
BARNES’ FOOT POWER Curve cutting machine, F. W. Starr .... THE RADIO-ACTIVITY OF MATTER Fille erie Rec NE See RB TS Tg oA. 
MACHINERY —————em. ee gg ER erred , eons By PROFESSOR BECQUEREL. F| Macadam, apparatus for the preparation of 
ellow lower bids on jobs, and give Cut og ad x — tor pipes, automatic, omiaia SCIENTIFIC AMERIC ry rte “ PLEMENT 1379. 3 jg age gh Ae +e one 
greater profit on the work, Machines cute toe Rniae under pressure, auto. | SOME. PROPERTIES OF THE RADIO. || Mai! deiivery box, J. A Harel 760,008 
sent on trial if desired. Catalog Free. matic, M MeO . y 765.870 ACTIVE SUBSTA NCES. By PRO Mall delivery index ame quipment, Howard 
W.F & JOHN BARNES CO Cyele, Lb.” Zelenka 1" FESSOR HENRI BECQUEREL.  Scients & McKee Ts, SOME 
Established 18? | Dam, No F. Ambursen, reissue 12,246 FIC AMERICAN SUPPLEMENT 1427. eras mee: — foot vy oe i ph ane 
- I 4 ers. elects ¢ " mai gee ippara #, “ ; eeeeds i 
tn tlle Mle maar Bn : tT hee Sat eg pees 705,180 PRODUCTION OF HELIUM FROM |) Match tex, Re Parkhouse neo 0000E 10a 
P : oo THe . Bys Match box, F. C. And pnds-cieesenagen 766, 4 
New Zin. BENCH SHAPER | Frnt n fiprtasion cap, C. Le Gibbs I! Fassi9 SCIENTIFIC AMERICAN SU pe see Mattrces, #. L. Stratton. ..........0..c. SORT 
: ‘ p ae a wee see an are | M », tallo P.O, RAD. 04 os idswets ah, 
The best of its kind on the ame eS -- arp phemeoemues Fon OB THORIVA $ SAP rasering “me hine, o Be; Hooton & Ly 
market. Furmshed mounted | Poor, ce ilar, ‘. . — **helemee oc cce SS Sar STAN THERA! UT [CAL MOOR. be: cedevapihenddas leuk ib ethene 705,731 
one colums if dextred ee REE thee a Trace Lites” MERICAN Serre Metal billets, ete., conical ‘rolls for piere- 
Special machinery bu:it to order | Double helical spur oo. Mi ust-Kunz. one MENT 1470. -) od oul or cross rolling, n ein tad 
" . “ ‘ . I aft - uv : BE. J. ’. i i, PY . eee eee ee ees o* oe . ‘ nee 
Eo a a Developed. Pratt pe ort apparatus, W. Frederic ke. 76h, 967 RADIUM IN MEDICINE. a By DR. Metal shearing machine, A. A. Berghot 
Send for Catalog Praft rigging mechaniam, G. H. Forsyth .. 765,964 SAMUEL G. TRACY. SCIENTIFIC AMERI- Microtome,. Bausch & Hommel . 108 
lL. €& RHODES Drain trap, Stewart & Cleland .........-+ ves, — CAN SUPPLEMENT 14655. $ Mik, qutrecting solnble albumen from, ictal 
s Drawer pull, H. F. Kell .......-+..-0000s f ES ENT SPECI ’ mohe Soa kee = £6 , - 10h, 
MARTFORD, CONN, U.S.A. | Drawer pull, A. J. Turner .....+0eeeeeees 766,124 A arey E A UM AND RADIO. ger ‘See, Pa r % nes ring appl Bpnipent 
a ! Drier. See Clothes drier. AC Y. SCIENTIFIC AMERICAN SuP- Mining sanib, I Rh. Powell Th owe 
Complete Electric Lighting Plant Dry Pa track rail supporting post, ee PLEMENTS 1468, : age Maal site ila rreeces 
eerersessacscve benidaten ds ’ Mold. Ree Chevae mold ’ 
perase wreersien B- Sceems Se dee a ea MAMMIR, [| Motor contrat system, A. C. Rastwond ... 780.104 
Drive head. C. R. Thomas ... 765,364 SCIENTIFIC AMERICAN SUPPLEMENT 1429. tg pintform, A. Francovich...... dries hag sia 
Driving, Set goeed, topsintins device, tie a, 72 || A COMPLETE MANUAL OF RADIUM 1) some:, xhauat, Wi. . ierkina: 10010000. Tua Tim 
ee. Te RE noc ncnnstrceneess TECHNOLOGY, clearly explaining the 1} Musie chart, W: M. Reese... 705.937 
Dyeing apoerer. E. T. Wildemith rob 766, 4 methods of obtaining radium, conducting Musie instruction device, K. 765,608 
Eaves trough clamp, ‘Gevice for removing experiments with the substance and measur- [| Musical inetrument, F. ‘fH. 706,027 
The Eibridg e Electrical me ~% sn ata been. D. D. Miles..... 765,781 ing its radio-active force will be found in Name plate holder for drawer pulls, 
mt ty ater Surat, Electrical quick réturn aystem, Stevens & SCIENTIFIC AMERICAN SUPPLEMENTS 1475, H. F. Keil .......... vs ) 705,724 
eH 1 ee. 708,071 1476, 1477. Napkin holder, D. G. TO. TRA 
rile, N. _, WAles ..---sscececcrsesercreers 760,752, 766,701 Nipple holder, W. Shaw ’ ** Gan M40 
ies sik he folder, I. L. Thomas .... 765,720 These SCIENTIVIC AMRAICAN GuUPrLEMENTS Li Nete seaister. 3. 8 Wie ee 760,080 
DRILLING — = ge pa RE explosive, : comprise what may well be considered an admir- Numbering machine, BE. G. Ba coecees 106,134 
yo eee 766,116 || able text-book on the subject of radio-activity dma a sostacerssesetepens Suen 
ng a substitute for gece ver, 
Machines | "<=. means Rage ig Ph ge Price of Scientific prmiens Capen, core © anew fe, gent Bese, aie 
Over 70 sizes and styles, for drilling either deep or — = eg’ Yhamberlin .....--++++++0+ 65, 880 TEN CENTS BY M 2 Onion topping machine, W. D. Haskell.... 766,802 
shallow wells in any kind of soll or rock. Mouated | pngriving machine A. B. Francis ........ 765,770 || for each number mentioned. Order threagh || Ordnance, breech loading, C. W. Bartholmes 765,805 
pte TO ry pate Tonggay torte =e pee Envelope, return tieket voucher, C. J. onidie your newsdealer or from Ore Po i eccope and concentrator, F. E. Teneo 
on ci ee re. OTD |\E aesenrey gs. COCO. 364 Beraadway New York 6) TROT ccc ccc r enn sn nu nuwwuwweennees ; 
Ope rate se ‘easly Send for catalog. E pean a mechanical, R. T. = ovaroeen 765,071 —— & CO, 361 Breaéway, New York Ore roasting and oxidizing apparatus, L. 
WILLIAMS BROs., Ithaca, N. Y. Excelsior machine, G. P. Lyom ...++-+++++ - 766,060 Hy AWOM ces cserererevtteeetrese sees TOG1B6 
- 
a 4 i phd age : ; : ¢ , eg iia 
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Aucust 6, 190%. 














Ore roasting furnace, 4. H. Shellaberger, 
745,907, 765,008 


























































Pomp or lubricator, oi), W . Pfabler .. 765,034 
Pump steam head, air, J. C. Lyons ........ 70,920 








Punching machine, D. D. Frothingham . 766,030 


TO MAKE A DOWNRIGHT GOOD CHAIN DRILL Rall joint, C. F. Hall ..... ES . 766,033 
Rall joint bridge, portable, C. W. Coburn. 765,882 
Sm 





drills 0 to jg inch. Gets an burring, RB. B. Charlton 766,157 
. B. Chariton ..... Ye BT | 
— — J . — Rallway, gravity, B. B. Floyd . -- +e 706.105 


Kallway side line sod cutter, F. W. Gideon 


GOODELL-PRATT COMPANY, Greenfield Mass. Ratiway awitch, R. 8. Sheeley 


Ratiway track structure, G. M. Ervin 


ane track tructure plate faatening, 
The Genuine i, M Ervin: ms eneioy “Sipe: 765,663 














| 
W..Gasmier . .. 766,082 








and DIES Razor, safety, D. W. Gage ... 765,885 | 

Reflector burnishing machine, A. Carter 765, GU9 | 
best, Different sizes and | Kefrigerator tube beiding machine, A. B 
okernet . ° 765,927 | 


THE ARMSTRONG MFO. co., Bridgeport, Cona. Rivet making mac hine, CW Richards TOS,006 | 


Roasting pan and skeleton support, com 








New York Office, 18 Centre Street bined. L. Reinhard TH, 679 | 
Roof flashing for vent pipes, J. Bropson 766,137 | 
Rope drum engine, Hl. N. Covell . 765,659 





Rotary engine, W. Wyand 765, 759 
Rotatable wheel with backward brake, | 

freely, J. J. Weller 705,045 

Roundabout, J. Armitage 765,962 
| Rubber compound, W. F. Hogan 765,973 | 


Rule for — beamea, architect's slide, B | 
gE W 766,008 | 





w ‘ 
Running gear, W Hi. "Birdsall oe 765,955 | 
Safety pin, ©. B. Taylor 7,757 | 

Sash fastener, 8S. F. Albright 766,012 

Sausage stuffer, H. W. Louden, Sr 745, 800 

|} Saw, GM, Tilden ‘ 766,077 

— | * log apparatus, BE. EB. Frank 765,771 





Neale, automatic weighing, H. Hager, 
765,920, 745,921 





Seale, spring, L. B eeamaane ‘ 766,143 
Re rf) See Fly scree 
~ Seal, car, ete., L. J ‘ ‘ampbell 7H, 706 





“eS achutz ‘ 766,130 
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Williams’ 3 | i:e""* ne Wegrermin Peres: Raa 
Ree any 2 9 icing, o00|1 “Let Us Put You On the Right Track” 
——————=[=—=_=*=[=[{[=_a"_==a_=__|_ 


" 
ert) 4 scesece Ee 
Shaving 3 | wrterie Gime ccc ae 
é Sheasaresh. A i, gg 3 OTTTTTiTT Tir gt 
Piano frame, grand, L W ecceecscccesse J 
k Pipe joint, H. C, Weeden ..........c0000: 766,006 pee z : ; 
Stic Placer machine, dry, J. J. Callahan ....... 165,68 Send for full information about the ideal road that is free 
signifies—Perfection. | | Pe facr end making sume, sckiees goa renee from ruts and constant repairing ; that costs less than stone roads, 
. Ss MOD cecccncccceatsedséeees . ‘es ’ 
Williams’ Shaving Sticks, Shaving ? | progn MP. Mahar |...) 2.2... #.74/8 lasts longer and is always in good condition and not dust 
Tablets, Toilet Waters, Talcum Printing machine, electric, G. 8. Galla cher = 773 34 y ' usty or 
Powder, Jersey Cream Toilet Printing machine, tobacco bag, W. E. Mar- i 
Soap, etc., sold everywhere tin >a deed heme 4 muddy. 
34 “ , op » 2. ln >. « saticak uw 
Write tor booklet How to Shave” Pulp screen spperates, || ‘ woley cas ab ionoe 


Gummo Pom, puigtngsentrituga, Corbin, ot Faye The Steel Highway Track 
It Lay In Our Road Kump apparstn, A. GB. Mateau ..--.- Taeet|f is better for the taxpayer (less taxes) and better for horses 


Dussie, B. fa Mpandere »......00---< +0200. jontis|f and all vehicles, 
has tee: jawed clhuck. for Molding Hallway” ssenseting  pintss"iachine “tor | One horse on a Steel Highway Track 
ets tess alo mets by Raliway, gravity, BB. Ford waiet|f Can pull as heavy a load as six horses on a 
|] good macadam road, or twelve horses on a 
Armstrong's |"*"xirist a athe, kee | good =gravel road. 

STOCKS | stce: bm e » Sone : Fascare | This means less wear and tear on the road and wagon and 


harness, less exertion for the h 


or any kind of vehicle. 





OF AMERICA 


Secondary battery, O. H. F. C. Walter.... 766,078 

Seed gatherer, J. Hall oe ° e 765,831 

Seeding machine, W. M. Gibbea .. 765,068 

Separator and cleaner, CC. F. Hettinger 765,856 6 ‘ 

Serum holder, F. K. Stearns ‘ 766,121 T 

Service cup, A. W. Beers 765,763 St | H ghw y k C t t C 

Sewing machine presser foot mechanism, ee i a rac ons ruc 10n 0. 
‘.. Pedersen 765,854 

Sewing machine presser foot mechanism, 
; Dormandy 765,884 

ST LOUIS, MO. Sewing machine, tevolving hook, P. An SALES OFFICE 





= 


otse, greater speed for the wagon 


This picture 
*shows the Steel 
Highway “Track. 
Every part of it is 
interlocking and 
practically inde- 
structible. 

Write for book- 
let A that tells all 
about it. 


HONE OFFICE 
758 Drexel Building, Philadelphia 








Shade holding E. T. Burrowes 765,878 





You'l! ya convenient to | Shaft coupling, Lehman 765,89" 


Sewing machine tension, C. Pedersen 765, 855 114-118 Liberty St., New York 
Sewing machine tucker, P. T. Smith . 765,084 
for 0- y| Shack f. hook, W Robeson ° 766,00 
le 
Qnd tt 

















al 
have as « useful and instructive book | Shaft for quicksand or other dangerous 










The new edition Pocket sine 0 Shelf rest, H. F. Keil .. 705,73 
vor ufugtrated A et size Oar | Shoe tree. E. White 765,910 
ins. by mail Shoe upper. F. 0. Beaudry 706,015 
wen ToomrEy . ‘©O., Shunt, Harris 765,880 
108 Fulton New Vork City. | Signal aystem, electric, J. H. Harrell 765,922 


Mecgonen 0. est Stave | afar tier Tt” Doin. Fa | A ARRINGTO N. 2 KING 



















— ——— | Siguature gathering machine, B. Kerscher.. 765,738 

| Stile, EB Hillard 766,088 

MOTOR, SIMPLE, HOW TO | Skirt fastener, V. W. Milla TO6,005 

By ©. M. negins. Dessription of a small elec- | sied runner attachment, G. 8. Frary 765, 9068 
cuate 8 mh mon ores be dtven Slop hopper, floor drain, and backwater trap, 

oY Petes ate A bashers aad combined, C. W. O'Neill 765,749 
whieb re eu 3 power to operate a ‘foot | Sme ies ie ompounds and producing carbids, 




















Spinning,~ twisting, winding, or like ma 





ee Sas pa se |r, beck, C's” Cariaas m=! The Apple wresae 









er. figures. 
AN BCPPLEMENT, No. G41. cents, To be | Spectacle or eyeglass support, W. 8 Boyd, 
at this office and from all newsdea! Md TOS, O14 vied by = 
_| Speed device, variable, Fi. E. Kellogg 765,067 | Til wo more belt, battery and com 
ter Ricycles, Sater | Speed regulator for hydraulic presses, i metater troubles, Dirt and 
clea, Autrmedties. | R. Wenzelides 766,007 | waterproot. Easily attached 
Heide several World's TSosende tor speed Speed tranemission mechaniam, variable, increases power and sperd. 
Relieves and breaks below the axle, W. Co Beeknam : 765, AG tee ol epee out 
saving at half the wear om | Speedometer, J. W. Jones 765,841 we & = 
ture, Atsoiutet | Spinning machine roller stopping mechan The Dayton Bieetrtoal M Co, $ 
Konmelta dome jem, J. Harrison 765,890 se Weiss Tae Payton, Oe P 





60-084 Orienns SR - | Coca, fis 








chines, mechanism for driving filer ere 
THE MIETZ 4 ay weiss KEROSENE or hike spindles of. J. Boyd ‘ : 745,913 


NGINE Spool machine, A. J. Thornley 765,908 


sage REO ES = | Spoon forming mechanism, rw Otis .. ras,ees WE BUILD 
Ine. . J 


Spring dampener, frictional, Denegre 





MACHINES 












Steam engine, P. Thornley 765.689 quantities. 


safer than . Automatic, | 

- . ba | Spring seat, J. J. Winda si TA5.946 We have the advantage of baving a larve and 
—— ae we cues S| tame chee or aie. W. Brinton 765,876 perfectly appointed shop in a town where ex- 
hon. Belted or directly coupled to | Staplin machine feeding mechanism, F ponses ore very light; and our cqrtomens profit 
dyname tor electric et charg i. 7An.911 y it. We are expert jesigners rsof ee 
~ Y2 Pattern pag and | Stay tipping machine, ©. Kraus .. ... 766,149 y. and to manufacture 


92.18 Morr Sr. bh Youa. Steel, manufacture of cast, M : Meslans ; 785,982 Dept pasven & CASLER Con, yy 



















































abe ~ Steel. treating and recarburizing _ scrap, Canastota 
J. oe ae [RNMENT. H. B. Atha .. 765,724, 706,131 
iwect coupled | Steering mechanism, manually eperated, Fr 
Generator Sat. a rare position, 100, T. Cable 765,915 
Geld Medal, Pan Americao ka Stereotype plates for printing purposes, pro 
pontion, 180!. Geld Medal, Charleston, 8. C., Expesition, 1902, ducieg®. C. B. Herrmann . 706,087 
Stocking or hose surporter, C. R. Bannibr. 765.605 
Stove burner, gas, J. Johnaon .. 766,147 
: Stove, ofl, E. A. Anderson . TO\.872 | MORRIS & RUSHTON Roats and Cances, We rave io 
Patents Trade Marks Stuffing box, G. K. Albrand ‘ : -» 766,003 | stock the most complete assortment ot High Grade Cedar and Canvas- 
’ ’ Supporting device, A. M. Cox bie 7M, 817 | covered Boats and Canoes ever seen mm this city. Also Fearne and 
Surfacing wheel, ©. G. Warner 766,079 | Sporting Goods of every description. Send for catalogue 


COPY RIGHTS, eel Surgical bridge, J. F. Ruckel ...... 75,799 | The M. & D. Folsom Armes Co., 314 Broadway, New Yous 



















Warenesury, Conn, | Thresber and cleaver, cotton, F. A. Blain 765,874 
Threshing machine separating device, R. 





Davies Ne Ee rr TO, 702 

BARKER MOTORS Tire clamp, P. F. Schaffer... |. : se eee 706,119 
Tire, double tube pneumatic, A. H. Marka 765.470 

Tire, spring, L. Hers + tes eteer ses «ees TAHRAG 


£. 8. RITCHIE & SUNS, 


Swaging tool, M. 0. Felker .... 765,825, 765,827 

Address MUNN & Cco., 5 Swing, CC. T. Campbell osecses THH, O57 
eens stents Switch, Lewis & Caskey a 766,049 The Franklin Model Shop. 
Sane ae vee Sorenrsasse MERICA Syringe, vaginal, H. T , he 766,106 Experimental work for inventors: any- 
Washington, D.C. Table. See Game table thing in metal from a single piece toa 
on Application. Talking machine sound bex, J. C. English. 766,141 complete working model. Apparatus for 
Resins Tap, adjustable collapsing, H. H. Russell. 765,906 colleges. Exhibition nedeie Introduc- 
Taps to drums, ete., means for attaching tion samples of patented articles. Spe- 
———— draw-of, A. M. & Watts .. 766,083 cial tools for making metal novelties. 
THE WATERBURY Targets on rifle ranges, means for operat Inventions perfected. Drawings and de- 
ing, T. Murray 706,112 ae Pate SF pa inventors’ ideas’ 

mery Grinder, | 7 rritios."w": acne fstreneet, Mode PARSELL & WEED 
printing, y . Landfear TA5,978 ‘ 
wtih tor b eteepeus exchange aystem, J. P. Downs .. 745.822 sShep 129-131 West Sist Street. New York. 
yn table, surface elephone repeater, D. H. Wilson . .. TO6.105 - —— 
grinds tnd Smenina, and ordi- Telephone system auxiliary apparatus, W : 
. jean oneme «eeee 705,768 
§” Send for Therapeutic purposes, apparatus for pro- 
BLAKE & JOHNSON 8 eyratery magnetic lines of force 
‘or, , rub Kea ceceweeene TAH,AR0 
?. O. BOX T, Thread take off. ©. Pedersen TOS, R56 
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We \uild 


We guarantee to 


The Ca i-Jamfeson Machine Tool C 
"— -~ Ons, Urs. ag m 


Lackawanna Motors 


are Simple and Valveless. Easy to 
start and easy to operate. 
For automobiles and launches. 
3to24 i.P. 
Cut shows Lackawanna Keversing 
Device attached to our 6 H. P. marine 
motor. No reversing gear necessary 


LACKAWANNA MOTOR COMPANY 
| 51-61 Letchwerth St. - «+ Buffalo, N.Y. 


HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur s Use.—The utilization of 110 voit 
electric circuits for small furnace work. By N, Monrve 
Hopkins. This valuabie article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can be mde by any omateur who is versed in the 
use of tools. This article is contained in ScLENTIFIC 
AMERICAN SUPPLEMENT, No. 1183. Price W cents. 
For sale by MUNN & Co., Broadway, New York City. 
of by any bookseller ¢ or t Rewsdealer 


tr Ine triangular - 4, - prevents 
yee hree times 
the capacity of pts other Chip tor 
attachin me papers togetber. 

Best & Cheapest. All Stationers. 


CLIPPER MFG. CO.. 
401 West 124th St., New York, U.S.A. 


BRAS® On STERE For tree samples aod information write to us 


sa Low-Priced Electric Wagons 


———————— Capacity 1 te 8 Tons 














Double Motor Equipment 
Mrect D-uble Chain Drive 
No Gears or Pinions 


THE AUTO-CAR EQUIPMENT CO 
Buffalo. N. Y. 


SENSITIVE LABORATORY BALANCE. 
By N. Monroe Hopkins. This “built-up” laboratory 
balance will weigh up to one hans one will turn with - 
quarter of a postage stamp. @ balance can be ma 

by any amateur skilled in the use of tools, aud it will 
work as well as a $125 balance. oe article is accom- 
panied by detailed working drawings show? Vvarivus 
stages of the work, This article is contained in Sc 1EN- 
TIFIC AMERICAN SUPPLEMENT, No. 1184, Price 10 
cents For sale by MUNN & Co., 136 Broadway, New 

York City, or any bookseller or newsdealer. 


The Brennan Motor 


IS GUARANTEED 


4 H. P. develops rated 
oe 10 R. P. M., develops 16 i P 
at $00. and 18 H. P. at 90. 
tors are used for Saulemetine, 














marine and stationary purpores. 
They are sure and quick to run. 
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| BRENNAN MOTOR CO. « Syracuse, N. Y. 
Brookline, Mass. | 
LATHES 


First-class tools at reasonable prices. 
foot and power lathes from 9% imches to 15 inches. 
Sensitive drills, inders and wood lathes. 
Write for canghus aining ° 





Squabs Pay Be! 


Master, ang attention on part of 


time, bri ing dis prices. Kaised in one 
ee. een for i, for. PER 
OOR'L worn or 
BOOK yet. pr) wae is ‘mmensely 
h home industry. 
Purmours Rocx Squas Co., 989 Atlantic Ave., Boston, Mass, 



























Our system of training by wail has helped theus- 
ands held down in poor positions to rise to better 
salaries and siluations Your chance to rise is juat 
as good as others, Write for our free illustrated 
book, “Onn | Become An Electrical Engineer?” 
We teach by mail, Electrical Engineering, Me 
chanical Engineering, Steam Engineering, Mechan- 
teal Drawing, Electric Lighting, Electric Railways, 
ELECTRICAL ENGINEER INSTITUTE, Dept. 
A, 40 West 24rd St., New York. 

A a 


BLISS ELECTRICAL SCHOOL 


Offers a theoretical and practical course in 
TRICITY complete in one year. nasons +t —_ 
struct Dynamos, Motors, etc. Twelfth year a Bep- 
tember 28. Send for Catalog. 



















THE STATE UNIVERSITY OF IOWA 


SCHOOL OF APPLIED SCLENCE, lowa City. Iowa. 

High grade courses ip ENGINEERING umerous 
technical courses in special branches. Adequate equip 
ment Universityenvironment. Location unsurpassed. 
Expenses low. Address G. EB MACLEAN, President. 











The Light Running YOST is easy to operate. 
Its Beautiful Work is casy to read. 
Our Unusual Catalogue is casy to understand. 


Why not send for the UNUSUAL CATALOGUE 
and arn of the BEAUTIFUL WORK done by 
the LIGHT RUNNING YOST? Sent free. 


YOST WRITING MACHINE CO., 245 B’way, New York 


KENT POCKET METERS 


Automatic Volt-Ammeter 

!s designed and gertpented ny og 
tally for testing batteries on gas 
Mine automobiles and launches 
and for any other use of like ca- 
pacity. Accurate and substan- 
tial. Ampere reading made sim- 
ply by pressing button. The 
most couvenient and complete 


tester on the market. 
Ammeter 86.00. Amperemeter $5.00. 
oth St., Philadesphia, Pa 








hatter 
Vol 
Atwater Kent Mfg. Werks, 110 N. 








MUNCY 








50 Years’ 
Experience 







Trade Marks, 
Designs. 
Copyrights, Etc. 
Anyone sending a sketch and description may 
Quickly ascertain our opinion free whether an 
imvention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 
Patents taxen through MUNN & be receive 
Special Notice, without charge. int 


Scientific American 


A handsomely iliustrated weekly. Largest cir- 
culation of atly scientific journal tern, wa 
year; four mouths, $1. Sold by ali newsdealers 








» MUNN & (0,36: sroaswas. NewYork 


Braneh Ofice GS St. Washington, D.C, 





ism, electromagnetic, E. K. Curtis -. 765,960 
Type writing machine carriage feeding 

mechanism, J. A. Smith .............. 861 
Valve, Mattocks & Grafflin .. 706.053 
Valve device, C. H. Watters .. 765,867 
Valve piston and connection, triple, 

ROR. nce 62 5a 6cec0u eu oe 12.245 
Valve, puppet, H. Dock é 765,727 
Valves, means for operating Pneumatic, w. 

Lintern evens . ... 765,743 
Vapor generator, a " Stubbers rin be 706, 12: 
Vehicle curtain, R p oe 765,603 
Vehicle lighting BPs nf J. A. Little.. TH5,979 
Ventilator, F . Prochaska ‘ oa 766,063 
Violin, J. D. Loppentien .. 766,049 
Wagon brake, J J. Schofield . T65,.860 
Wagon, dump, H. C. Tripp ............«+: 766,123 
Wall section for house building, ‘portable, 

E MEOROMEG ow esicccnveseccoccedes 795,930 
Washing machine, BE. G. Ellie ............ 765,918 
Washing machine, H. A. Bierley esacs 766,007 
Watch repairing tool, combination, M. W. 

TP WORED,  whiccca duc visycisccsecsceves 706,067 
Water, purifying, Jewell & “McGee sevnees 766,146 
Water tube boiler, GRAF no vccscsccccses 765,830 
Weather strip, metal, H. E. Kenny, 

765,844, TA5,845 
Weeder, wheel, 8. Fuller .......... 766,031 
Weighing machine, automatic, . 

Thomas ESE 766,004 
Weighing mechanism, automatic, ‘ 

WEED. ccccpccsheceeasons ... 765,676 
Wheel. Ree Double ‘helle al spur. ‘wheel. 

Whiffietree coupling, 8. J. Davis ......... TAS, R20 
Whifletree hook, A. R. Otterman ........ 766,114 
Whin sections, means for uniting, M. 0. 

Felker. éeasde couse .. 765,826 

Whin ateck loop connection, MoO Felker, . 785,894 
Whipping device, draft animal, J. Brooner 766,136 
Whistle, steam, Anderson & Ayres ...... 766,129 
Wick, lamp, H. G. James np 765,976 
| Window, H. E. Brown ........ 765,810 
Window, C. &. Gale ........... 765,828 
Window, R. H. Wunder ib be wane eae 765,949 
Window frame end sash, AL Rasner , 765.857 
Wiring system, house, J. W. A. Richardson 765,904 
Worsted preparing and eens, Fagen 

F P Shaw 5.713 to TAK.71T 
Woven fabric. T. B. Dornan ........ .. TAK,961 
Wrench, H. L. Bordwell .......ccescesceee 765,912 

| Wrench, W N GHOOP ccccccccccvesecs 766,145 
DESIGNS. 

Pin, clasp, H. W. Fishel ........... Pe 87,0065 
Rubber fabric, sheet, D. B. Martin . So Fl 
Spoons, forks. or similar articies, “handle 

for, F. Habensack Ors 

TRADE MARKS. 

Baking pewder, J. H. Parrish ..... 43,058 
Beer, A. Schneider . $ xka 43,056 
| Belting, certain named, yy A ‘Tre “son .. 43,068 
Car couplings, buffers, draft gears, and parts 

thereot, Gould Coupler e 48/072 
Cigars, A. COPOMRO oc ew csccccssceccccers 43,052 
Coffee, green, E. de la Garza y Cia . 43,053 


Duck and dress goods, Lowell Weaving Co.. 43,049 
Feed, certain named, Washburn-Crosby Co.. 43,059 
Fencing wire, Pacific Steel and Wire Co. . 43.009 
Mineral waters, Hydatso Mineral Water Co. 43,055 
Oils, lubricating, Crew Levick Co. ..... 43,066 
Ointment, Joseph D. Brown Chemical Com- 

pany of Baltimore City.............. 43,063 
Painters’ supplies, certain named, Benjamin 
| Beene: GS CM. 00 cusueienededcosesnepecs 43,065 
Paints for certain named purposes, Columbia 

memes OA ccc adace $ : 43,004 
Paper, grease and moisture pre oof, R. 8 

ee, eT errr rrr ce 43,067 
Salves, G. F. Fuerth .... ° 43,062 
Slicers and kraut cutters, vegetable, 

RARE Be GU > ee ews cceds 00c0dsaseser 
Thread, sewing, 


Watches, C BORE ca ccccescnscdgeoeeties 43,048 
Yeast, J. H. Marquardt cia eaedevadedegecese 43,057 
LABELS. 

“Cc ag Rubber Heels,’’ for rubber heels, F. 
Py errr ttre 11,260 
~ ‘eloatal Art Finishes,"’ for finishing ma- 
terial, Chicago Wood Finishing Co. 11,279 
“Dorothy Dix,”’ for cigars, H. Sommer «eee 11,275 
**Dr. Straube’s Hien-fong- Essence, for 
medicine. German-American Hien- ce 
“ae : . iepae 1,272 
“Erin Brand,’’ for handkerchiefs, 4. @ 
Heine & Co. fpadurvebecanh bbind .-- 31,268 
“Impe rial Vaginettes,' ’ for SeppPertee, ‘J 
11,273 
“Island Brand,” for “candy, BE. Neve srgool -. 11,277 
“Miami,"’ for behing powder, Miami Baking 
Powder Co 11,278 
“Paynes Healing Powder for healing | 
der, Payne Drug Co 11,274 
“Sa-go-la Mountain Sage Tonic,"’ f ' 
cine, Re sais Mountain Sage ‘T c 270 
“Spe ‘ = d- Henn, for candy, Henn & "Spe k 
CO. _ ccccccccscescccctectececcsoeses 11,276 
“Tic knor’ « Magic for medic ine, 
G. THCRMOF cccccesccvcssccccccesecrees 11,271 
PRINTS 
“A Delightful Sweet to Eat,’’ for milk choco 
Bate, Fhepler’s nec ccccccccccccvcccccedes 1,033 
“Adler Clothes for fall and winter." for 
men’s winter apparel, David ‘adler & 
Sons Clothing Co. ....csccccccccccscccce 1,031 
“Foy’s Vest Pocket Foot Hook,"’ for foot 
WOO, Ds PO occ ccc cans cwensd¥eonetans 1,082 
‘Gold Medal lowa Sorghum,” for sorghum, 
Marre) BH COs. wc vecccsccccscsscescens 1,034 
*“‘Golfonella,”’ for ladies’ head gear, ty Rosen- o 
WOE. /<dn vs ks pec hdonsthsdeeesatameeesene J 
“Guatay Eisenkramer’s Grand Darklight 
Cleaning Fluid," for cleaning fuld, G. 
Eisenkramer ....-....-- 
“Pleased Customer,” 
Vv. smith 


| address Muna 


Toy gun, R. M. Painter 
Trap, R. N. Wynne 
Trolley, W. O. Miller 


Trolley, J. M. Olfager .. 
Trolley wire clip, A. 
Truck, BE. cop 


M. ‘and 
Turbine, I. Benjamins 
furbine, steam, M. D. Kalbach 
Type. = and setting machine, 





» writer ‘attachment, J. A. G. Arnold.. 
writer copy bolder. D. M. Sells.... 766,120 
Type writing machine actuating mechan- 














Coffee made from bananas, Banana Coffee 

ond Peed OM - devcedessedevacers ° 
Corn eure, N. Chennaux 
Corn shellers, A. H. Patch 
Corset covers, Maline Mills Co. 











William Paton, Limited 
E. Fishe ° 


Washing fluid, J 














Natural Cements Plaster,” for 


“Pyramid e- 
United States Gypsum Co, 1,036 


mnt plaster, 





A printed copy of the spe.ification and drawing 
of any patent in the cecogeing list, or any patent 
in print isened since 1863, will be 
this office 
number of the 
given. Address Munn & Co., 361 Broadway, New 
York. 

Canadian patents may now be obtained go the in- 
ventors for any of the inventions named in the fore- 
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-EAR 


MODELS . a b EXPERIMENTAL, WORK. 


E. Vv. BAILUARD. Pes Bidg.. Franklin Square, New York. 
SAVE oO; 3 4 
Oe ae ei 


Ther mover wilt or Ry yello 

cents. Sens at ‘ oe ip i ee 
‘o. Fen: Rb Street, SL a 
M a) DELS? 


BUILDERS Sopearmiars., Water tax 
MODEL AND EXPERIMENTAL WORK. 


Electrical and Mechanical Instruments. Small 
EDWARD KLEINSCHMIDT. 82 W. Broadway, New York. 
































SPLITDORE.S 
magmeamice LE : = 
DRYING MACHINES, “ssn” 


TWENTY-FIVE DOLLARS | CASH 


ton prow ed Ht welt cigbt Pend and nce bottiee pet <= 
ww * 
Four girls to of M00, & 


attend. Or o 
dally. 8Tevs. J. ToomE, rir) ‘8 Wabaah Ave. ‘hicago, 











TYPEWRITER HEADQUARTERS 


332 Broadway, New York, sell sf) makes ander half-price. 

before sending tor ‘of writing, prices. exchange and un) vee 

sdvice. immense stock for aaenties. Shipped for trai. Genmentesd 
suppl 





first-class condition. 
turesof HARDWARE SPECIALTIES 


Centract Manufacturers and 
will market articles of merit 


LORIMER MFG. CO.. 163 S. Jeflerson St, Chicago, If!. 





ara wre .& PART! 





BARGAING 1% nN 





MARINE ENGINES. 
othe bee 


4 cycle. Singte, double, triple 
ae, auto m and fan DR High and low \ 
on the market for au or racing boats, launches, — aud 
auxiliary yachts. manufacture the on ermble 


We a true Solid 
a lier Wheel, the best wheel in the world, rite tor fall guaran 


log A, Agents Hee in every countr: 
Michigan Meteor (o., Grand Rapids, Mich 





Eclipse Pocket Ammeter 


testi 0 to 20 amperes, 
ation cord re hed and contact spur in case, whieh 
is drawn back tate cane, when carried in pocket. 
Size of watch and very light weygm. Can be ased in 
any rates. mn Particularly designed for Auto, une, 
Price 65. 00. 

EL ner DGE ELECTRIC MFS. CO. 
27 Main St., Springficld, Mane. 




















Makes Roofs Last 


‘Ten Years Longer 


Will Make Your ola Roof | Roof Absolutely Water 
proof and Lvok Better Than a New 
One and Save the Price—Will “add 
Ten Years to the Life of Any 


Roof—Guaranteed 
Liquid on es and Book § Various Uses 
Sent Absolutely Free on Request 


‘a tp wiahalions go to the expense of 


new roof when 
new in point 

save the price. 
teed, 
waterproof. 


et 


It will make an old leaky absolutely 
It_ will add ten yo to the life of any 
roof, new or old, 
tin or iron coots and arrests 


putting on a 
can make the pA one as 
have it and 

ROOF LRAK will do it. Guaran- 


It stops 


nT ne ta rusting 47 


LEAK is put up in heavy liquid cement 


form and is applied as received. You will be sur- 


prised to learn how cheap you can make 


mtg 


roof new or make your new roof last a lifetime, It 
will not crack in er or soften in qumener, ‘and 
is highly FIREPROO. 


ROOF L) ree LBAe. has 


sold since 1808 and 


| eas ee rand urqnaries of the 
(oo 
oe 4 Sasso 
gee Sea shire gt mi i ee 
epee aca ee 
Elsie Saree eres oes beeen 
eS ataree ee 
and interesting various uses, al) of 
fi Savert esp hae em eas 


Siictt Varnich Go. 33 Be 


MANUFACTURERS OF Fine VARNIGHES 








“The 


over, Asa matter 
you owe it to 


toe Farri 





& Gilbert, 47 








Pen 
Dip pen in fA yoda oe th, pee bares sen eeoeien F 


eter nes ae 
If you will let us send you our beautiful 
catalogue, it will make you e CONKLIN enthusiast, 


The ne Conklin Pr Pen Co. "hidlede She 


resented in Great 
dew St, inate 
arket Bt., ro “had 


That Filis Itself” 








oat the Ses 
tt perfect yon 


American Agencies, Lad., 
in Australia by Rae, yee 








JEFFRE 


ELEVATING--CONVEYING--POWER 


Transmission--Screening--Dredgi Cutting 
Sree ee eset S 








For Catalogues address 
THE JEFFREY ¥FG.CO 
Cotomeve, Cmte, U8 A, 
NEW YoRE paNvER 











Trains 


arrive and 





f lisi For te farther 
aan ic & Co, Bai Broadway, New York. 















The Elgin Watch is as indis- 
pensable to the traveler as it is 
to the great railroad systems. 
Every Elgin Watch is 


fully guaranteed. All 
jewelers have Eigin 
Watches. 

‘*Timemakers and Time- 
keepers,’’ an illustrated 


history of the watch, sent 
free upon request to 


ELGIN NATIONAL WATCH CO., 













Scientific. American 





Aucust 6, 1904. 
a 








Absolute ie, qparantesd tires. indestructible 

be foectranicall A Ay ie t 
oug SiS ign thor ‘om piers! , e 82, 380 
i y é without top, oer" 


THE WINTON MOTOR CARRIAGE CO., Cleveland, 0., U.S.A. 


Orient Tonneau Car 









oun" Ces Te em of evdinnsy 
Write for catalogue 
WALTHAM a= tke + Ad dactamat co. 
Weltham, Mase. 





DARRACQ 





19, 35-20, 80.25 Horse Powers 


Savertea of two continenta. Bolts more 
+4 
se Prat digliverion ‘Da ot 
eate parts always 
AMERICAN DARRACQ AUTOMOBILE CO. 
by §. A. La Roche Co., @? Huda Street 
147 Wea Sac St... New York 






ae itt 


it 
t 


At Last the Game of Golf 
ag 


WwW. H. WEISSBROD, 





im, THE 


LE S found 
hagas 





eonvenience enue 
Device mailed for Fitty Cents. 
Greenfield, Mass. 








DURABLE 


Wek 
ably guarantee every watch we ma 


7 Snew Hill. 


WATCHES 


that eur watches will fe what we expect of them, therefore, tt is easy to unquestion- 
e, from the cheapest to the most expensive grade 


THE NEW ENGLAND WATCH CO., 37 @ 39 Maiden Lane, New York 
Lenden, 


STYLISH @ 
EFFECTIVE 
IN DESIGN 


Engiand 





Records Reduced 


FOR SALE BY DEAL 


Edison Gold Moulded Phonograph 





to 35 Cents Each 


ERS EVERYWHERE 





PG00D DOUBLE 
te 


HAPCOOD MFC. CO., 


one-third in fuel over any other range. 
teed to be satisfactory or your mapey 


Our Hapgood Anti-Trust Range, $21.75 


poretosmnes. full nickel winging = and algminem coated 


ian bther asticlen, as fs 


at factory cost plus one smal) profit. 


The only manufacturing company in the world in 





FLUE HOT BLAST RANGE 
megiier tes 


reservoi ost perfect 
ag our full ine, at least 








Whether “you. are in- 
terested in one roof or 
in many, the thing we 
want to say to you 1 
that “Taylor Old 
Style’ roofing tin is 
the only tingstill-made 


tag 









Send for Catalogue and Teast 
Mate Your Pewer Needs, 
CHARTER GAS ENGINE CO., Box 148, STERLING, 





wL. 











a 


The Packard, is 

mor gare of ‘the @ Voiture 
in endurance, stre 

fort, a pements, & Se ee and control. 
feet port foal design and construction. 


ae eo se hens oo 


Bend for 4 ve i d literature and name | 


ad arenes, than a)! other 
Clans. ae 

iit weight, o-m- 
Per- 





Nearest agent 

PACKARR b MOTOR CAR Ce.. Dept. 6, Dereon, U.S.A- 
iconaed Automobile Manufacturers 

room p hme Moron Can Co, of New York, 

Mrcet, New York Clty | 








New York 
nia West 











arplete duphe ner, Cap, stme, 


wh 


a 


heut deposi, -» ten (re) 
day’ trial. 

Prive 7.50 lean 3 
tscount of 
per cent, or 


The Pelix A, B, Daas Dupheator Ce., Pon Big 111 John St, New York 


Net 


rr 


wowest prices. Pest Kaiiroad 


i varieties > 
i Wagon or Stock Scales made. 
leo a aseful artices. inctuding Sates, 
Machines, Bicycies, Touts. ete. rave 
CHICAGO BCALE® CoO., Chicago, I, 


be deliberate acceptance of this im mute. 
our word, will reward t 
Sayer wit ha NEW tool designed for draw- 
ing of cama, wheels, pulleys, ete.. and 
forcing on of off sleeves, couplings 
and the like. No. i-—For use in ma 
chine shops and automobile repair 
shops, copeaey. W tone. pa 2.—For 
awcomobdile kits, capacity, 






CRANE & RIC ee ol 
113 Water Street, Boston. Mass. 


m 
* al 2 
+r, x 





tn the shop GAS is to be che 
Predominant Power. 


the “TRUE” GAS ENGINE 
rege power and goanems, 
eycle. Vertical free 


Pe ee 
at once, others un de 


SEAMS F185. 02. 











jby thand labor, which is 


Every one who lives under a tin roof, or expects 
to, should send for a copy of A Guide to Good 
Roofs,"’ but architects, builders and tin roofers will 
| be especially interested in The Arrow, a month'y 
| public ation sent free to them on request. 

N. & G. TAYLOR COMPANY 


in the old-fashioned way 


ithe only way to make a 
roofing tin that lasts 


ESTABLISHED I5i0 


Philadelphi a 





Hecauitoss 


JAPSTICK 


teed to drive away mosquitoes 
hour, Cures mosquitoes of the biting habit, 
postpaid for Fifty Cents per box. 


THE CULECIDE Co. 
165 Summer Si., Boston Mass. 


is a new aromatic pas. 
tille, which is guaran- 
Each stick burnsan 
Sent 





SHOE 1 BLACKING. = FORMULAS FOR 
Ne ai 1213 J 125 9. Puce a Ver ante 


bv Munn & Co. and all newsdeailers 


DEALSTEAM STAMP 


Will pulverize all kinds of milling 


WAY! a h. 





ote) Mem er YS) 7.0) iP Al fe 







NICKEL 
Electro-Plating 
Apoaratas ui Hateral, 
Hanson avs a van Winkle 
oem: nity. 


we Be cosa te 
Perkins Power Presses 


are the strongest in the 
world. This is Model “A” 
No. 1, called 


“The Crimson Beauty’’ 


Built in lots of 100, quick 
shipment is the result. 

Steel forged shaft. 

Over 200 different presses 
shown in our 1904 cata- 
logue. You N&Ep Ir. 

? No. 42 Perkins Street. 
PERKINS MACHINE CO., Warren, Mass. 





























Historic Boston Souvenir Knives 
FIRST QUALITY 


Tropete pocket knife, @e- 
rtistic reproduction “= ‘alu. 





BURDITT & WILLIAMS CO. + Boston, 
Proprietors of the “* Hardware Store for » Hundred Year,” 


The Only Device 2 


that will remove all scale from the tubes of a water 
tube or return tubular boiler is the 


Dean Boiler Tube Cleaner 








ore. It is economical in the use of 
power, will reduce to forty mesh | 
10 to 16 tons per day, operated by | 
steam or compressed air. (an be 
netalled at small cost. Is equaily | 
efficient for large or «mall plant. | 

Prospects can quickiy be made 
paying properties by the use © 
The Ideal Stamp aid suitable 
concentrating table 


THE IDEAL COMPANY | 
89 State St., Boston, Mass. 
The Hendrie & Botthof 
Mjg and Supply Co.. 

Denver, Col.. General Agents 








WORLD’S FAIR 


An ideal World's Fair’ 
ee el fire- 





Binyh son ag 
Address 


be 


WHERE TO STOP AT THE 


AMERICAN 
Prot, Five hundred light, 
heart of ‘World's ee’ Eegen. 


ee eee ee 


we 


‘ 


HOTEL, 
airy rooms. 
walk 


you much of 
Clean, comfortable, “convenient 
Plan, one dollar up 
SOUVENIR b ode. Fair 
S.A. . 


_~ 


Entrance, two 





















A good opportunity is open in the manufacturing 
for sale, or to rent. It is located on a large jot, and 
storehouse. Main building 115 feet by % feet 


Available for present use. Wii) be in Leseate only a sh 


———— 


[Dome BUSINESS IN CANADA ? 


Why Not Establish a Branch Factory There? 


, three storeys high, 














eity of Brantford, Ontario, where a fine factory is 
includes three good brick buildings and fireprovf 
with ood 19. H. P. engine and boiler 
ort time sooty tu P.O. Bex 49, Brantford, Ont 














Radium| 


wit 








The Spintbariarope 
‘ ” 






giving most brillant effects, postpaid. a9. Radiant 





tHe ’ 

vity Kadiographi Lantern Sides. 
, Willewire. Write tor circulars u 
Dept. 6, 918 Chestnut St., Philadeiptis 


Hames, Boown A Paric, 








It is simply lawlessness to | 
take advantage of the new 


new 194 
MORROW 


Send for a catalegue and learn 
PRICE, $5. 











A BRAKE 18 “ THE JEWEL” OF BICYCLE MECHANISM 


The Morrow avoids all troubles by employing but one clutch. 


ECLIPSE MACHINE CO., 


ife and apparatus not to 
principle applied in the 





BRAKE 


rm 


ark 


the recommendaiory feutures of this perfect device. 
Elmira, N. %. 











It has taken hundreds of pounds of scale trom boilers 
thought clean, and in on inatence “ saved $80 per ds: 
in fuel ec “Economy in 
Boller Room ” sent upon “request. 


WM. B. PIERCE CO. 
Bufflale, N. 


Runabout 
Searchlight 


With Self-contained 
Generator is the 
for 
Cars 


Jt is small and corm 

bolds Ib. of carbide, 
rons 10 hours with one 
filling, and can be turn 
ed out and burned again 
and again without ma 
~ — waste of carbide, 





319 Washington Street, 


DIETZ 


Bend tor circular. 
Gs pe 

Bstablished 1840 

Rk, E. DIETZ COMPANY, TT Laight &t., New York 


An invaluable aid to 
pilots of launches or 
auto boats in picking 

A night and espe- 
ally making 
+ nay The name 


SOLAR 
LAMPS 


insures their successful, 
sai operation, 
for years of making 
7 successes 

places Solars in the first 
rank, Thesearch-lights 
bey gee ge 
ight and wil pm yhe 4 up 











searon-Lientr 40ck or buoy 
with generatsr and away. Write for pen 
Price, 865,00, catalogue. 


BADGER BRASS MFG, CO., Kenosha, Wis. 
New York Orrics, 11 Warren Street. 








aSSoas 


vw 




















